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When was found more sensitive method acid determination was used: the method 
Usatenko and Orlova which the compiex reduced with salt molybdenum bive 
The amounts and acid found solution were then ulated moles the 


layer acid tne surface the glass. Furthermore, the that has passed 


Into may, with calculate the depth the glass, the 
mula bang: 


Bua M- 100 


< 


The sample dissolved completely. 
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The dissolved completely. 


the supposition that the film only acid and does not contain Na,O, and that the 
between unchanged and and between film and solution are the onginal 
the glass the dissolution silicic acid only from the surface the film. Also, this calculation takes 
the change the volume the film, compared with the volume the onginal glass. Nevertheless, 
silicates’ Thus, the aid the method described above has been possible characterize the 
Interaction Sodium Silicates with Water 


The were out cight sodium The results relating the these 
experiment from ten minutes twelve hours, depending the composition the 
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TABLE will seen from the results Tabies 
Vitreous Sodium Silicates with and that the case the interaction sodium 
silicate with water and 40° the the 
glass into solution the same ratio whicn 
solved completely 15-20 minutes, yielding clear 
soludon. 


there isa reduction the absolute the components gaing into soluuon, and the wansfer SO, 
the surface the glass. For the silicate compout'on however (and some extent also for 
then becomes equal to, equal to, This may explained, the One hand, the the alka- 
stlicte acid that has formed, and reduction the other hand; the uvaning the acid 
layer the passage into the solution, and itself the the Asa 
von the glass appears tooccur, and proceeds such way that there always layer silicic acid the 
face; the value approaches unity only asymptotically. 


Experiments with sodtum 25° and 40° showed that has values 13. The acid film 
higher silica content, ~aly amount the acid passes imo solution 
the bulk remains the surface. When the temperature raised 100°, the the components 


Fig vitreous sodium silicates with 


Experiments were far one hour. 
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Sodium with Hydrochloric Acid Solutions 


treatment with water under these conditions approaches and this practically 


TABLE 
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DISCUSSION RESULTS 


The which the the components passing inte solution depend the silica the 
the case water, these figures show that the relationship expressed by.a number smooth curves. 


For the acid solutions 40°, the relationship between the logarithm the amount 
for water and for acids there are percepuble deviations compositions corresponding the invanant of. 
the phase will seen from the results that increase content has 
marked effect reducing the tendency for leaching glasses when the 

are based low stability, further increase silica content not have such powerful effect. Fea- 
tures described other who have studied the stability sodium and silicate 
Unear logarithmic relauon between the amount passing solution and the 


the glass, and the points disilicate no: been confirmed experi- 
ments. 


number factors. The main factors the rate the breakdown sodium alicates ase: the 
the the glass, the hydrogen the and the thickness and 
the surface film. The course, largely determined the state silica the glass. 


will seen the results presented, the main process occurring sodium havirg 
ing out oxde The alkaline soluticn formed result the sodium for hydro- 


nave relauvely weakly polymenzed skeletons, the salution leads also 
the glass occurs 


Change temperature has considerable influence this secondary process: acid 
froin the surface shows the variation with and temperature the 
when vitreous sodium 
are 
water for one 
the temperature 
the 
the components pass- 
ing 
crease 


Fig. Effect compositon the boundary the 
the amount going into region soluble 
solution when cates moves the 
acid acts sodium silicates: direction highe: 


Effect the amounts The effect hydrogen ton concentration the 


the components going into when (resulung from the exchange) tons from 
40°, hour; leaching with water and with acid the latter 
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Change the the attacking acid the range 
hydrogen concentration, and for this reason 
difference the leaching the slicate 2.6 
treated with these observed. indicated above, 
has effect the hydrogen concentration, 
because the large excess acid used. Soluv ons which 
the hydrogen :on concentration hugh encourage the 
silicic acid and have feeble effect the prorective 
sutface layer: the case the acid treatments, therefore, 
having high contents 


The residual acid layer the surface sodium 

Fig which are calculated from the results given Tables 
and from the formula given above. 


Fig Effect and temperature 

propornen acid going into 

hour when water acts vitreous 

residual layer increases rapidly first, but later 

the from the action the soluvon This 
curve clearly shows also that the primary process the passage 
Na,O into (more exactly. exchange sodium 
the glass for hydrogen ions the The dissoluvon 
the film acid mainly however, 

the alkalinity the solution, and lags appreciably ume 

the process film formation. which evidence the 
secondary character this process. 


exper ments with sodium 40°, 
increase film Even this film, however, 


the thickness the resicual layer acid film and its growth during the 
content consists the leaching Na,O from the 


these cases practically equal the the layer 
that has pasticipated the interaction, 


The residual layer sodium silicate thicker the case actd attack thac inthe case 
content sodium silicates evidently the strengthening the sodium Unkages, reduction 
the the sodium the glass, tendency pass fiom the glass the 


SUMMARY 


study has been made the action water and hydrochloric acid solutions sodium 
Compositions corresponding the invariant points the diagram the system inter- 
and points representing high silica contents 
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the protecuve layer with the alkaline that has been formed, resulting removal acid the 


secondary that dissolution the glass appears take place. the case sodium 
content, the the leaching Na,O from the glass. 


that greater extent than the case water the case glasses having silica 


The relation between the loganthms the amounis passing into and the melecular 


With rise the amounts the components passing into solution considerebly, and 
the the boundary the region soluble moves the glasses higher original 
content, 
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the colorimetric method, When the hydrochloric acid was 0.5 and 


STATE SILICIC ACID SOLUTION, AND METHODS 
COLORIMETRIC DETERMINATION 


Piryutko and Yu. Shmidt 


has rec ently come into wide use Nevertheless, spite the laige invesugat ons 
devoted the silicic acid, the question the effect the form which aid 
present the solution the results the determination has yet received 


that are colloidally the the between these forms 


with ammonium possible only the first case: colloidal acid 
the determination actd, not always taken acc ount. 


demand method the determination amounts silicie acid solutions vanous 
and varying degrees solve this poblem, considered that was necessary the condi- 
tons under witch acid passes into the form and venfy the 
the for dete' mining the amount acid present the uve its 


was added, the solution was made volume, and, after twenty minutes was examined 


soluuon prepared dissolving the soda.melt amount alica water were acidified with 

flasks. and were taken definite intervals and were diluted solutions 
examination, 


the acid occurred. higher silicic acid concentrations, the amount found the was 
less than the tue the case containing S10, and having low 
acid N), there was diminution the amount silicic acid found the 


the conversion acid the form increased: there was 
siderable the amounts acid found during the first few days, and then these amounts 
for each value the acidity (Fig. 2). 


low acidity. Fig. curves are given that are characteristic this range silicic acid concentrations. 
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Time 


acid 
acid: 


Fig Effect salts the amount 


Amount silicic acid found 


colori metrically acid ex- 


pressed percentage the true 

acid: 
solution. 


Time 


tue 

four days. 


with solu 
showed that ths behaved quite 
from the other solutions: 
account for only the onginal 


the effect the chlorides 
and aluminum 
acid the colori- 
undeterminable form, 
four series solutions were 
all these solutions 
the acid 
0.1N, and were 
employed. Also, soluuons 
the second senes 


the third senes contained 
g/m! and those 


ments, which are Fig. 
acidity the leads 
increase the rate which 
higher (upto the 
effect salts confined toa 
acc the poly- 
process; they are 
practically without effect the 


see, the-efore, that 
for each value the acidity 
ume between the colori- 
and 
forms 
acid, and this then continues 
practically 


The concentration determinable acid depends seen from the results given 
onthe the solution, and does not depend the concenuation 
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maximum intensity 15-20 minutes after addition the reagents and then :emains constant 


When silicic acid soluuons that have net been aged acid solution are the 


for have found, however, that the determinauon silicic acid aged acid 
solutions the colorations resulung from the addition reagents constantiy 


this phenomenon, special experiments were carned out, and the results these 
Fig. the soluuons aged, the rise the intensity color became marked, the 


TABLE 


the diluted and then several hours before adding the reagents, the the 
somewhat than that solutions which the reagents are added the 
acidity time aging, this effect becomes less marked. 


between the expenments were always made the basis obtained minutes the 
the reagents. 


The these show that acid undergoes polymerization acid solution, 
from the molecularly dispersed dispersed explains the reductions 


and the undeterminable dispersed forms silicic not stationary, but 
leads the bind:ng the molecularly dispersed acid the complex, and, 
the may the conversion part the colloidal alicic acid into the 
Since the amount acid present the colloidal form great, the 


the cola, although the amount now found will nevertheless remain appreciably less than the true 
acid -ontent 


favors the inte color dunng the course the determination, the other hand, 
and aging the solution probably lead tothe formation larger complexes that are more difficult 
down, and, result, the intensity diminishes with ume. The 
does not, course, permit quantitative the ratio the amounts 
and forms silicic acid, for the determination itself leads displacement the 
between must remembered also that continuous intermediate states the 
these exueme also impossible therefore, draw any conclusions coa- 
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Adding Sodium the True 
ons Aged the 
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- of 


found 


determin 
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TABLE 


Adding Sodium Car- 
and 


addition 
soda 


0.97 
1.00 
1.01 
1.02 
0.98 
1.01 
0.99 
-0.99 
106 
1.03 
1.01 
0.99 


(days) before 


Determination Adding 
Soda and Heating, the 
Acid Content Acid 
Solution Aged the Presence 
Aluminum. 


after 
NaF 


5.05 
5.00 
4.9 
5.00 
4.90 
4.85 
4.90 


comparisons 
determinations permit draw 
number concerning 
the aging acid solutions silicic 

and the effect number 
factors this aging process. 
should noted also that our 
clusions agree well with the 
microscope RQ, 


After sols carried out and 
soda 


tollows, therefore, that 
the 
does not always reveal 
its true concentration, order 
the whole the 
acid soluuon, the 
necessary the solution 
addiuonal Methods are 
heating the with addition 
our work heated the 
ate causic The first method 
has the that ease: 


sufficiently low acid the other hand, the evolution CQ, when the 
made alkaline with sodium carbonate (and all the more with when before 


makes some the operauons difficult, and the with alkali 
ttus 


The following our procedure the 
present the undeterminable 
the solution under investigation 
amount sufficiem bring the 
concentration the solution contains 
large chlonde (up 8%), the 
the must carefully washed 
with disulled water, otherwise high results will 
heated for 8-10 wate: bath, 
ana, afier being cooled, the 
crucible that the acidity about 

flask, where, after addition reagent, made 
the simultaneous blank test, 
heating not necessary, the necessary 
amouat alkal adued for the solution under 


Direct 
ation 
0.20 1.02 
0.98 
2.50 
1,75 
1.60 
1.70 
1.50 
2.20 
1.65 
1.40 
1.75 
548 


investigation, and then molybdate added. The sodium carbonate 
tested for their silicic acid contents and kept paraffined flasks. Silver crucibles may used instead 


platinum, they must boiled with water remove silver oxide formed 
the surface. 


The method was checked pure silicic acid solutions, and was found that silicic acid could quite 
determined, trrespective the form which was present. the case solution 
give the determination acid during the course the aging one the solutions (Table 2). The agree- 


ment the results obtained with the sausfactory, although direct gave 
very low 


obtained milar results also all the other silicic and hydrochloric The 


The question becomes much mare one when, addition silicic acid, 
elements the solution, The method acid into colorimetrically determinable 
fom must then selected taking into the behavior the individual during the 
given For are not obtained when the solution contains aluminum 4nd 
treated with sadium carbonate, the aluminum hydroxide then prevents complete con- 
version the acid into the determinable form (part being with the 


Table 


whea the tons that caustic alkali (iron, manganese, etc.). there- 
aid fluonde, which reacts with polymenzed molecules medium forming acid, 
which able react with ammonium molybdate. The excess ions, which the detezmina- 


The experiments were carried out follows: the solution acid the 
solution fluonde (1.5 ml) were added. After ten minutes, solution (2.5 ml) 
(to bind the excess fluonne and molybdate ml) were added; the was 
fened flask, made volume, and examined colorimetrically. method differs from 
that described the that operations are out room temperature. The results 


Table show that this procedure enables acid acid solutions presence calcium, 
and salts. 


SUMMARY 


zation acid occurs, and this results reduction the amount that 
minable forms silicic acid established aecordance with the ac:dity the medium. The presence the 


the analysis containing silicic acid partly the undeterminable form, 


necessary first convert into the molecularly dispersed form. this have heated the 
with sodium carbonate with caustic and have also made use addition sodium fluoride 


three methods gave quite resulu. The choice one another these 
methods depends the the other present 
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LIMITING CURRENTS ASSOCIATED WITH THE CATALYTIC DISCHARGE 
HYDROGEN IONS PRESENCE AMINES 


COMMUNICATION THEORY CATALYTIC CURRENTS ASSOCIATED WITH THE 
DISCHARGE HYDROGEN IONS 


potentials that are less than tnose umally the given electrode and the given pH. The 


large number invest gations has been the study catalytic hydrogen waves 
the dropping mescury Ungane [1] have made review work published 
gen presence other pyridine derivatives has been studied Knobloch who found 
the variation the the wave with catalyst follows that analogous 
adsorbed the shows that when the concentration catalyst the reaches certain 
value the the wave attains maximum value and remains constant when the 
further, this effect the complete saturation the surface the dropping electrode 
with catalyst molecules. not why numbers catalyst molecules are required for the 
one and the same various the Knobloch did not explain also the 
departure that had observed the calculated from that found for low concen- 
trations 


The Soviet worker Stromberg was the make use the concept 


large amount factual has been collected the catalytic hydrogen, but investiga- 
the catalytic current have been over insufficiently wide range and 
This has made impossible develop theory that would explain all the phenomena observed 


have the relations between limiting catalytic current and donor and 
the regularides observed. these considerations have iaken the kinetics into account 
processes which, our take place the surface the dropping mercury electrode, 


present paper give the catalytic currents, The experimental results will 


Derivation Equations for Limiting Catalytic Currents 


The catalytic current usually has greater value than that expected for simple process catalyst 
molecule discharge, Every catalyst molecule, therefore, must deal with several 


represented follows. The catalyst, which two fonns acid and basic 
BH* and the role 
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The acid form the catalyst electrons from the cathode and converted into 


There process that results the formation hydrogen molecule and the catalyst 
the base form 


there are the surface, they will react with the basic form the catalyst 
according effort re-establish the the acid form, which quickly 
the the whole cycle then repeated. The the constant for the between 
the acid and forms and the constant for the rate the acid form nature the catalyst 
effect can occur only when the acid form the catalyst than proton 
donor 


The tates the changes the individual forms the catalyst the the dropping 


these and are the bulk.and surface the substances; 607 
constant for the betweea the surface and bulk the substance 
(4) 


can written for the proton donor: 


high values (up M), this case necessary take account the part the surface 
the proton and far the its surface the equation must used; thus: 


(6) 


low values the value coincides with that which constant (Henry‘s constant). 


When constant conditions are the surface the drop, 


form the electrode surface will fall zero, which described the equation 
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and then have 


For practical purposes may consider that 


a 


the values and Equation and taking the conditions Equations 
and into account, find 


where the general (analyucal) catalyst the solution, 
For the concentation proton donor obtain from Equations and 


account the fact that the catalyst concentration usually hundred thousand umes lower 
thar the proton-donar that 


neglect the magnitude the diffusion current for the acid form the catalyst both 
son with the the current the proton (the term and comparison 

with the with the second term the numerator Equanon 14. The expression far the 
the atalytic current then take the form: 


obtatned when, often the case, the catalytic wave precedes the wave for the 


Let and basic and acid forms the unreduced catalyst. assume that the acid 


Owing the difference readily reduced, then the electrode, the processes precede 
the 


acid solution the catalyst present mainly the acid form, and for the diffusion wave associated with 
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The introduced because Equations and took only the rate which the was 
account and was assumed unity. 


and will correct for the catalytic process. The rate change the concentrations 
the individual substances the cathode will given the 


SF \ k,i8}, (DH"), + k,[BH*}, (D}. (21) 


taking the expressed Equations and into obtain from Equation 19: 
from Equations 18, 21, and that: 


and 
and 


will readily seen that Equation with Equation 16, 


i= 


Equations and the value the concentration [BH], undetermined, expression for 


and therefore 
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Only the postive taken the root, since ihe value [Bh], negative one. 
Allotting the constants: 


that the expression [BH], takes the form: 


the for from Equation and that for from Equation into Equation 16, 


the solution: 


necessary that for very low values the (10-100 less), when the 
condition Equation does operate, longer neglect the diffusion current for the discharge 
26, these the values and fram Equations and 32. low value 
the proton (most the acid salt acid, ammonia buffer, which the 
fairly anc the rate its reaction with the great, Hence, order 

the catalyst 


Case High P:oton-Donor Concentrations 


does not depend the the the The surface the 
great covers appreciable proportion the electrode surface, and owing the low 
concentration catalyst, the denor from the due catalytic discharge not considerable. 


the acid very much greater than that then the Equanon 
The expression the then takes the form: 


low catalyst the acid concentration not high, that may neglect 


take the fam: 
where 


corresponding this case are found experiments 0.05 the results which are given 
the communication, 
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The for the current from Equation 


The the current with respect concentration has the form: 


(43) 


and the slope the with increase quinine concentration and tends toward 


the Catalytic Wave 


Catalytic not change character when surface-active substances are added 
th. The the not with the movement the mercury surface 


but anses from the nature the catalytic effect itself 


should that has becn assumed this paper alsoin other papers cited that the 
the coresponds the height the catalytic wave its This 
puon convenient one when catalyuc waves are used for purposes, but theoretically 

tne usuai form. this must add algebraically 
(posable the value with potential may 
the usual discharge the donor does not follow 
catalytic follows the usual discharge the proton 
which bas not been then the 

the catalytre curve (Curve goes over into the wave 
wave without super- 


pracucally without effect the value the 

which supply donor The wave then does not have and 
low valucs the wave for the usual discharge the donor begins less poten- 
the the fully for the fallin the curve duc the fallin and the wave has 


the donor shows usual fall. 
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The author takes this opportunity his indebtedness for constant interest 


1ons. 


Relauonships have been derived between the value the catalytic and the 
the components the solution. 
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COMMUNICATION 22. EFFECT ADDITIONS DIETHYL PEROXIDE AND 


THE KINETICS OXIDATION BUTANE 


series investigations, Tutakin, Blat, and Gerber have the effect the 


period for the butane flame depends the added the relationship being expressed 
the following 


Neiman and coworkers have shown that this applicable and 
ide the induction period for the propane cool flame. 


the present have set Ourselves the task studying greater effect 
the process cool flame oxidation butane and also the effect process acetaldehyde, the 
the active during the induction period being invesugated each case. 


the butane cool flame have been made previously [6, 
EXPERIMENTAL 

Experimental Proccdure 
Description apparatus from some minor the procedure followed was the same 

previously evacuated quartz heated definite the formation flame was observed 
visually. Induction penods were determined with the aid stop watch. Analyucal tests the gascous reacton 
ture were made follows. time the gascous mixture was pass from the reaction vessel 
flask, and was slowly pumped off through U-tube cooled oxygen. The condensed 
products then warmed and blown out with hydrogen into train two vessels. The solu- 
uons were then analyzed for their content organic peroxides and aldchydes 

if 

was from hydrocarbons and tested for and aldehydes the mannet 
the peroxide was prepared from sulfate and 12% hydrogen [14). 
sulfate (105 and hydrogen peroxide (125 parts) were mixed together flask 15°. 
KOH (180 paris) was added dropwise the mixture. Reaction under cooling for 
hours, and the reacuon products were then fracuonated bath. The fracticn botling and 76° 
was and was washed with NaOH aad with order remove alcohol and ether. The 
peroxide was the fracuon botling 63.5° and 65° was used the expen- 
ments. The refracuve index peroxide was found 1.37014, good agreement with that 

heat peroxide calculated from these results was cal/ mole, with 
the value cal/ mole ootained Blat Acctaldchyde was prepared the depolymerization 


pure paraidehyde, and was fraction 20° was used the order 
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peroxide. 


and B(2 and 


mn 


RESULTS 


anc 


and aldehydes investigated the peroxides and aldehydes dunng the 
the being outin presence diethyl this series experiments, carried 
Our analyses are represented Fig 


will seen from that the concentration rapidly fell tmmediately after the admis- 
the mixture the heated which were reduced 0.2 and (Curves 
the appearance amounts aldehydes, many initiating centers were evidently formed. 


addition acetaldehyde. has been shown the work 
cool have investigated the effect acetaldehyde the period induction the cool 
flame butane 233 and 310° addition was the induction period for the cool 
was manner (Fig. 4). Addition CH,CHO smounts excess that which, 
according our the end the inducuon period, although the induction period, 
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acetaldehyde 


Fig the concentra- 

aldchydes (1) and peroxides 

that are reduced and O6y 

and during the inducuon 


The between the and the amount 
aldehyde [Ald) accords with the equation 


the slope that Equation has the value The shonening the induction for the butane 
cool flame due acetaldehyde therefore follows the same law that found for 


The constants aand bin these differ 


ture the mixture 333 and The peroxide for these condit: ons 
are givenin Fig examination Fig will that the the mixture feli 
there was accumulation peroxides, which were reduced and The latter was formed 
about double the extent the former. 


RESULTS 


will the possible cool-flame induction additives. Our experiments give 


suppose that the concentration the peroxide formed to. the tate decon: 


shall make the same the case the acetaldehyde Let the constant for the de- 


Gerber and Neiman suppose that during the induction there slow autocatalytic react on, 
the which active products are formed. The rate formation acuve products expressed 
tne equation: 


The cool flame arises when the concentration active products attains value termed the authors 


4 


198 


Per 


1 = Kr 


This 


The data which Table based are taken from Figures and 


may seen from Table 


with 


Let suppose fur- 
ther that the initial concen- 
tration acuve products 
tine Equation ob- 


The active product 


from the added 
peroxide. 


(8) 


follows from this that there will equal the induction when the con- 
the added aldehyde peroxide are inversely their 


(10) 


The the rate constants for the decompositions acetaldehyde and diethyl peroxide may determined 
from the ratio the intervals time during which these substances decompose definite extent, 


(11) 


the intervals.of time are given which diethyl peroxide and acetaldehyde, into 


(12) 


cans that uncer the the experiments described the peroxide decomposes about fifteen 


Table the amounts aldehyde and peroxide are which the for the cool 


Ald 
The value the calculated from experiments ccincides, within the experimental 


ratio their decomposition rates, will seen comparing Equations and 13. 


= 
the 


The mechanism have for the shortening the period induction the cool flame presence 
active additives therefore able give satisfactory explanation the observed facts. 
SUMMARY 


When the additive peroxide, organic and aldehydes are the mixture during 
the induction penod. 


has been shown that addition shortens the the butane cool 


kr. 
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NEW APPARATUS FOR MEASURING SORPTION 


Nikitin 


The high accuracy sorption which has been attained result the work 
gels and fine powders. Sorption measurements are carried out present time 
has proceeded the one hand the direction balances, the registenng 
been directed the devising apparatus volumetnc measurements based the 
pressure changes resulting from introduction sorbent. The lower Umit applicability for the 
determined the and capacity the quartz The method has wider 
range most useful for the the surface area and sorbents low 


Numerous for apparatus have been published Below give description yet 

technique into laboratory practice. 


Volumetric Sorption Apparatus 


- 


tube for sarbent (Fig. 1). Unlike existing apparatus this device has camliary 
tubes: tubes impede evacuation much that probably rare for the adsorbent freed from sorbed 
The which the works generally accepted one and based the 
the pressure change space when.a introduced into 


Mercury from the reservar pass into the gage and compress tne left 


that the apparatus may used manomeier having renewable vacuum, sufficient 
for the about half-way the two limbs. the measurements are out 
electric closed and neon lamp flashes. The elevanon the the left 
measured with the aid cathetometer fitted with microscope and mechanical 


The whole space the limb above the fused-in contact glass 
this space may iherefore act substitute for gas The tube containing may connected 
filling with While measurements are progress, the tube with the 
glass jacket during the replaced the tubular michrome heater 


the upper part the apparatus there three-way tap, which enables the connecied 
the vacuum main tube containing the liquid sorbed (e.g. methanol, ethanol, water, Glass 
placed the tubing; these are reduce the volume space, 


When the apparatus determine the volumes the left before the apparetus 
attached the evacuation The volumes and are removing mercury with the 
Drechsel boule attached water This operation must preceded thorough the whole 
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Fig Sorpuon Apparetus Fig. Diagram Sorption Balance. 


The sormion measurements fairly Prior the experiment the whole apparatus, 
including the tube containing the sorbent, carefully Then, turning the taps, the spaces and 
are and into the first these certain vapor introduced. The mercury the right 
brought into with the platinum (when the neon lamp flashes) and the pressure the vapor, 
The spaces are then connected together turning the tap, and part the vapor passes 
fill the tube and partis absorbed the sorbent. The mercury again brought the and the 


pressure the vapor measured. From the gas laws may calculate the loss vapor due absorption 
the 


spite its simple construction, the apparatus gives high accuracy and 
achieved because the following improvements: absence capillary communicating tubes; reduction 


accuracy measurement pressure owing the use electric contact: reduction number 
taps the apparatus toa minimum. 


The degree attainable may judged from the fact that have obtained reproducible 
therms for the sorption ethanol vapor the walls of-the empty The apparatus very convenient use, 
the ume taxen experiment considerably shortened, owing the following circumstances: 
owing the shortness and width the communicating tubes; for the same reason 


attained rapidly, use the plunger closing device enables raising and lowering the mercury 


Choice Optimum for the Spiral Sorption Balance 
the sorpuon the gravimetric method sorption balance used, one the essential 
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open advantage use exueinely fine quartz threads for making the 
The balance from very fine threads would low, and would possi ble 
therefore, weight sample weight such balance. 


which two the better (i.e. the more necessary calculate the capacity and 
each case and then these for which this product the greater will the 
more spiral twice sensitive but the capacity the first half that the second 
then for weighing purposes, evidently, the two spirals the only that 
spiral will more prone accidental breakage, being constructed from finez thread. 


can then increased without reduction capacity. The number turns limited the the 
obtain very long threads: the individual spirals can hooked together 


the equation: 


(2) 


tons our the shear modulus for quartz, which, according our determinations, 


The permissible load spiral, below which load, related the difren- 
sions the the equation: 


(3) 


The values and were found from three experiments with quartz spirals, mean being The 


ton values Equation The value was again taken from curves. 


the use Equations calculated the sensidvides and capacities quartz spirals various 
dimensions, the number tums being ten each case. The results given the table, which intersections 
and the following figures are given: 


plicand spiral (g) 
Product which measure the accuracy ofweighing 


the quality the spiral, 28.3 mm, will seen from the table that another spiral, for which 
has sensitivity 1300 mm/g and capacity 668 general, other things being equal, weighing with 


Capacity understood the load applied the spiral beyond which the betw 
elongation and load applies. 

Sensitivity understood the elongation (mm) the spiral produced load 1g. 

the sample, 
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the 


53,300 0.00267 143 


2650 0.052 138 
104,000 0.00334 346 


will give results that are 30.7 dmes accurate those with the aid the 


analydcal shows, therefore, that increase the accuracy weighing may achieved 


not much reduction the thickness the thread, increase the radius tum the Finally, 
have checked our for glass spirals various dimensions. This experimental test 
has fully confirmed the conclusion that for the purpose weighing desirable use fine spirals which the 


_tadius 


tum the spiral high. Thecorrect choice the dimensions the quartz spiral used balance 


may lead several-fold increase the accuracy weighing, matter considerable importance the 
sorption processes. 


SUMMARY 


apparatus described for the measurement sorption the volumetric method. 
construct and enables sorpdon made with high accuracy. 


The opumum dimensions quartz spiral for sorption balznce have been The 


that the accuracy weighing can increased not much reduction the thickness the thread, 
increase the radius turn the spiral. 
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R=12 R=14 


4590 0.0435 200 6450 0.037 238 


R=2 
£000 


0.133 208 27.7 


1330 0.208 277 


21,200 0.026 548 


Table 
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HYDROTECHNiCAL CEMENTS THE CENTRAL 


the Nineteenth Congress the Party have set resporsible and able tasks for 
workers and for workers the silicate industry. 


For some ycars the chemistry the Chemistry, Uzbek Acad Sciences, 


local mincral raw material with the aim producing cements. known tha. the 


hydroaluminates Among all the known binding substances, cement shows the 


undergo hardening. Portland cement occupies the second place. chemistry and 
when bring about the strength cement, defictenc ies become more and more 
pronounced, for they depend the very essence the hardcaing process. conssts 
and processes for individual clinker ard cements, has been that 
the present clinker the hydraulic hardening the undergoes hydrolysis, 
under the action the water for the formation dough, with formauon 

less basic hydrogel andwith separanon free undergoes hydration 


hydroaluminate, 


The question the hydrolysis and hydration 4CaO- open one. Thus, all the 
minerals present clinker, only undergoes hydrolysis with ime. The 
cemem may high 70%. Hence cement that has undergone polonged 
conditions that preclude its dissolution constitutes positive factor the hardening cement: but under the acuon 
this the less compact the concrete will be. The leaching free leads tohydrolyss the other 
occurs only slowly, owing the film calcium carbonate, which delays the 
ston water through the outer but not for the ‘protective crust mevent the leaching 
completely, since its thickness, even after prolonged hardening, attains value only 5-10 


his classical work cements, Baikov has shown that these cements.can give stable systems 
under natural only when appreciable proportion the lime present able 
has concluded. therefore, that structures Portland cement are bound owing the 
Jeaching the fresh waters. owing the formation compact concrete (which 


with the use large cement), hydrotechnical structures made from last many 


sulfate waters the process proceeds fairly rapidly. Sulfates act 
with the onginal solid phase molecules gypsum and molecules occupy 
volume than aq. anse which lead the disruption the hydrated 


The theoretical that have outlined concerning the hardening Portland are 
its behavior various inedia (sce the Cement hardens best with wate: 


Paper read session the Division Sciences the USSR Academy and tne 
Academy Sciences the UzbekSSR held 25th October, 1952 
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the were transferred tothe after they had been hardened for only one day 


had already lost 65% its strength six months, 
and after had become mass 

the cement consiantly lost strength and was 
practically destroyed years Thus, 
Portland cement, which very effective 
for above ground conetruction, cannot 
waters 


follow the road down the elder 


Kind and Budnikov free hme 


presence active therefore reduced 


has shown, the lime presence sufficient active silica occurs before 
can should noted that remarkable ~that the hardening process 
our laboratory, working with cement. was established that, everything 
the nydraule hardening cement did actually the calcium presence 
hydro add: aves not prevent the sulfoalurrinate, the hydrated does 
presence sufficient amorphous Yung [7] explains the the calcium sulfo- 


under these conditions through the phase, the pores the without 
This explanation often encounters difficuldes. 


Numerous inv our laboratory have shown that the content samples immersed 
may attain 7%. presence such large free lime, hydroaluminate 

cannot hydrolysis. consider that the mechanism formauon sulfoaluminate cement 

wit th hy 


these cements through the solid phase the direct combination calcium sulfate with 
aluminate. 


sulfate 


Thanks tnvestigations Soviet beginning from 1930 here the Soviet Union, the 
new cement, called pozzolanic Portland cement, has been established. This 
cement obtained the introduction hydraulic additives Portland cement clinker before grinding. 
The widest application has Portland cements having additions tripolite, which contains 
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alternate action water and frost. 


recommended the use three types cement for hydrotechnical concrete, according the ha‘den condit ons 


the vaive and defects pozzolanic Portland cement formed. While having advantages 
Poriland cement with respect and cements have number 
Pozzolanic cements, owing the slow interaction the with and high demand 
more slowly than Portiand cements. Also, pozzolanic cements are less than Portland cements 


the ferroc oncrete the structures. concretes and ferroconcretes that are subjected the 


permissible. the general podtion the question cements, 


the Republics there great need for cements, which jesults from the 

degree the subsoil waters number districts. Having regard for the urgency tnis 
the laboratory, already indicated, has for some. years been making study local mineral 
with the preparing water-stable and sulfate-stable cements. 


The most addtives for the Portland cement found the Asian 
the natural burmt clays. These clays are now the name introduced the geologist Tsybyshev: 
were formed the result coal fires and are found all the Central 


has been for leng time, has been definitely settled. has been shown that possible prepare sulfate- 
stable from glinite two methods the first method consists the cements 


the into Portland prepared roasting kaolinite clays complete dehydration 
the kaobrite 


Portland obtzined the usual cement and hydro-additive (60% cement 40% 
Although Yung, our acknowledged specialist cements, treats withskepticism the preparing sulfate- 
stable pozzolanic Portland cements from sciendfically based facts and that 
the cement Tashpulatov will find application mineralized sulfate waters. 


The second method, developed the author conjunction with Galkina and Myakinchenko, 
the from the amorphous the crystalline This method, being the 
readily for has indeed been the basis for the manufacture pozzolanic the 
silica content increases the the cement proportion the amount The best ons 
cement and from the point view 30% Portland cement and 70% 


only with such the whole the separating during the hardening the taken the 


hydraulic additive that Bryansk tri polite only the degree which these are 


Investigations over many years the properties and gliezh Portland cement, its 
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TABLE 


Solution Solution 


nydiauke tothe use the cement the produce every year 


The the manufacture water-stable, frost- and sting, 
are working this problem, and our laboratory also solve this nationally important 

the cement clinker. With thisin view, one the scientists our laboratory, 
has synthes zed number cements from carbonate, gel, and oxide, 


The method cons sed establishing the limiting bending strength samples the cement 
the coefficient the the given medium was taken, the the mean 


for prisms the given cement after hardening the the mean 


suength for the cement after drinking water. The water 
test (the medium) was regarded aggressive conciete made the given cement SC, was not less 
The samples examined for were after hardening for 
fourteen days toa sodium sulfate, which very its aggressive action. 


GOST All-Union State Standard. 


q 
0.61 0.18 0.23 
4 
. 
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mineralogical composition 


1,23 
1.68 


TABLE 


Samples Cement Hardened Solution (The results are calculated for the binder and are 
expressed percentage the roasted sample) 


Name cement Free CaO 


2.49 
Traces 


Cement with 30% 


1.18 
0.33 


‘Cement with 50% 


Cement 


Cement with 30% 


. 
» 


Cement with 50% gliezh 


Traces 


1.23 
0.42 
0.44 
0.11 


Cement with 50% 


Pozzolanic cement with tripolite 


Traces 


Cement with ghezh 0.38 8.7 3.09 5.67 
6.7 


Traces 11.31 
Cement with 50% 
Traces 1.54 


0.37 9.95 3.42 
10.95 4.09 
0.65 8.18 2.85 
9.33 3.33 

3.20 


Portland cement with 


The was changed every two months. The results the invesu show Portland cement without 
content are destroyed parucularly Portland cemen's from cement clinker having CyA 
content the test not less than 0.8). The results the laboratory were 
checked under manufactunng conditions one the Uzbekistan cement wo.ks the slag the 
four batches cement varying (Table 1). The cements produced 
sausfied the technical for cements. Portland 
water 300-400 for rammed mortars and 180-240 for plastic mortars. study 

was mace the effects additions gliezh, Darbazin clay), and Bryansk 

was out plasde with Volsk sand). The temperature the cold room was 
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TABLE 


Analysis Cement Hardened No, (The are for the and are 
expressed percentage roasted sample) 


Age 
months 


Name cement 


Free CaO 


Cement 2.43 6.50 1.16 5.34 
0.72 6.37 0.97 5.40 
cycles. Cements having additions 15% opoka, 15% tripolite, and and gliezh 
after 100 cycles (as compared with specimens hardened wet sawdust). notable ous 
effect the was produced Darbazin opoka. cement containing opoka was 
frost-resistance pozzolanic Portland cement containing 50% gliezh. the determination 
cements produced under manufacturing conditions, used, addition salt soluuons that 


having content 8000 The chemical tons the aggressive waters are 
Table 
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water 


ansk 
0.4 


TABLE 
with 50% added Gliezh Various Media 


Na,SO, 


sieve 


Cemen: 
with 


Parallel with the determinations made study the kinetics the accumulation cal- 
and sulfoaluminate during the hardening aggressive media. Determinations were made also 
amount free lime cements hardening water and aggressive media (Tables and 5). 


the kinetics the formation calcium sulfate and sulfoaluminate hardening solution 
are examined, the copious accumulation calcium sulfate the cements will obvious. spite the 


large Variation mineralogical composition, the calcium sulfate contents all the cement samples are practically 
attain the value about 30% six months. 


Asterisks numbers indicate point which cracks appeared the 
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The process calcium sulfate formation proceeds particularly vigorously during the the 
during which the cement the solutioa. already after one month the 
the attains about 22%, which 70% amount calcium sulfate formed six 


kinetics this process and the amount calcium sulfate formed the might lead 
one expect that they would have stabiliues sodium sulfate this 
however, and are directly related the rate calcium formation the cement and the 
reaches maximum 14% two months, which corresponds about 50% the total amount sulfate 
that has accumulated inthe cement. This cement (Table loses 50% after one month, and 
stability was only 0.52. 


The content calcium cement VF, which has the least 
content, the end one month, and attains maximum after three months, which orly 27% 
two practically the same that obtained water. SC, and SC, and respectively 
appreciable fall strength occurs only thé third month: SC, 0.47, and that the end 
the six months. 


Thus, accumulation calcium sulfate equal degree the cements the rate ats 
conversion into calcium sulfoaluminate depends the pércent tricalcium and 
the cements. the silica calcium sulfate are the amount cal 
cium sulfoaluminate cement almost double that cement VF. may, therefore, considered 
lished that even whenthere great accumulation sulfate cement the process-of its. 
version into hydrosulfoaluminate very slowly, which has positive effect 


iow magnesium content having SO; content 4480 mg/liter. Calcium sulfate and sulfo 
aluminate formation during the first month No. occurs thé rate for both 
but later one six months picture undergoes great change Thus, cement the amount 
whereas the calcium sulfate content attains 8.4% (against one month) 
calcium sulfoaluminate, which comprises 60% the total amount calcium sulfate 


Thus, the hardening cement containing sulfate soluuons magnesium 
content accompanied ‘continuous formation calcium sulfoaluminate. samples that have been hardened 
for six months the amount attains 30% Such large amount 
lead the disruption the cement, which indeed what observe. Fall two 


low magnesium content occurs only the early period, mainly the 
this cement, This-cement does not agcressive attack six months sulfate media low 
content 8000 mg/liter (Table 7). According standards for water-aggressiveness, for 
concrete (GOST having content higher than 4000 are considered aggressive not only 
for Portland cement, but als> for pozzolanic Portland cements. may therefore established that 
the aluminoferrite cement chat under manufacturing conditions the the stand 
ard specification mentioned for cement. 


Finally, will consider the kinetics the sulfate and sulfoaluminate. 
lanic The accumulation calciym sulfate and sulfoaluminate pozzolanic Portland 
having enough hydro-additive occurs only the early part the hardening the solution 
coming almost standstill month. After this period the total calcium content 
lanic cements 10-15%, including calcium 


should noted that more sulfate Portland cement tripolite 
cement containing 50% gliezh: the maximum sulfate conient, attained after 
hardening time goes on, not only further accumulation calcium sulfate occur but, 
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cements and acquire the under technical conditions the addition 
poczolanic cement prepared from acquires the required sulfate-stability only when 


the process pozzolanic Portland cements again occurs 
the carly part the hardening cements, the mineralogical 
the cement clinker, the part the calcium that accumulates occurs the bound 
the setting owing the free lime with sodium sulfate, only 
Portland cement cannot have effect the stability solut:ons low 
all the not only with 50%, but also with 30% harden 
the saime way water 


The main results the may summarized follows: 


even with saturation coefficient sulfate solutions low magnesium content (contain- 
tion sulfate and sulfoaluminate occurs only the early part the period and practically 

ceases end one month. 


gliezh cement low aluminate content (up 5%) hes exceptionally 
added. Such acement, containing 15% not attacked sulfaie low magnesium 


aluminate content and content mineral fluxes 20%, hardens sulfate solutions close 


one month) goes this process dies down. 


whole series spec.al cements that the requirements the constructors the Main Turkmen for 
use zones the canal. 


Loca! loess-like clayey are considerable interest for the preparation cements 
the Central Republics. have shown these sotls, when roasted the range 650-750° 
the properties bind:ng The binding properties are caused the forma- 
tion, during the calcium and B-orthosilicate. The cement called 
“loess The hardening this cement proceeds with formation hydrogel 
anc considerably strength than the best types Roman cement. Loess 
cement hardens solutions than fresh The low stability loess cement the atmos- 


which the resul: the action carbon dioxide, completely eliminated 
silicate 


and factory (pilot and investigations has been found possible 
pre pare loess cements three grades, varying 


Grade "250", with 50% Portland cement 
Grade "200", with 30% Portland cement 
Grade with 10% Portland 


, 


x 


sulfate solutions low content, (up magnesium sulfate) pozzolanic 


Cements grades and "250" may used the same way cements concrete and 


Loess with 50% Portland cement has been approv for hydrotechnical and 
mended high-quality cement. 


Among the important questions chemistry and that have not yet been and 
yet are great practical significance the question the aggressive action waters. 


not suffer aggressive aitack, but higher concentation they are broken down even more rapidly 


than Portland cements. The question the preparation stable sulfate solutions high 


study the hardening processes salt solutions synthetic cements consisung various cal- 
cium and showed that they are extremely the aggres- 
sive action sulfate- and waters. Ragozina obtained sili- 
ceous cement. This cement with 15% which has plastic 
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OPTICALLY ACTIVE ORGANOMERCURY 


1950, was successful preparing the optical activity which inferred from exam:na- 
tion carbonation product. 


Attempts prepare active compounds have not been successful the 


organomercury compounds have been prepared Marvel and coworke:s 
mercuric acetate the and esters cinnamic acid: 
and then the diastereoisomers was al) cases only two 
correctness the formulas given above the products the esters 
suggest that these addition products complex compounds. view the one with 
19] concerning the structure the products addition heavy-metal and ethylese and 


connectton, two are possible. First, may suppose that Marvel fa: 
only two the four possible diastereoisomers actually formed owing the existence 
duected addition mercury salts carbon-carbon double bond (trans 


the existence only two diastereoisomers, and for this purpose applied the 


carried out this reacuon for the two siereoisomeric esters acid. 


methods for the synthesis organomercury compounds (with the aid the the 
sodium amalgam halogen derivatives, etc.), are not applicable here because they not the 


compounds containing active groups, without which not possible the 
mers. 
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preceeded the cold under vigorous shaking for 30-60 minutes, giving 29% the theoretical 
The however, when shaken benzene solution with mercury the cold for 250 hours gave only 
the apart from the best for the halogen derivatives ali- 
compounds with mercury (and not benzene), which cannot 
used the case the the solid menthyl The differing rates 
musi course, some the that the two are not enantiomorphs, but di- 


two menthyl acid was formed. The diaster- 


must that when the the solid isomer reacts with 
formed various cases were and~75 7°, and the calculated angle rotation 


with odd carbon not preserve the the compound from which formed, but 


(a) 
COOC 


The stage consists homolytic rupture the bond owing the attack mercury atom (or under the 
light) with formation free radical. 


the unpaired the free able maintain the configuration, then one the 
would farm, not the sole, then the product. Since practice 


Contradictory Lypoheses this matter appear the literature: thus, Wallis, and Adains [22) and also 
Brown, and (23) consider that free radical has flat configuration, whereas Katagunis and 
consider that the odd electron the free radical able maintain the configuration. 
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acetic Acid. 


> 


acid with (1)-menthol presence hydrogen standing, the substanc 
partly out. After one week the precipitate was off and twice from 


The was obtained the form thick The did not crystallize out 
lowed stand for two did not crystallize also from aqueous alcohol, benzene. otne: 


Acids with Mercury. 


was shaken vigorously unul thickened (30 later the thick mixture was washed 
with and the organomercury compound from the residue with after 
tion the acetone, crude (68 was obtained. The angle ro- 


benzene and toluene; and poorly ether. could crystallized from ethanol, 
chioride, benzene, and acetone The here described for the time. 


After from various the various values specific rotation. Thus, 


The great extent which the angle rotation the nature the solvent from which the substarce 


and rotatory power, 


(0.09 mole) the ester acid having m.p. 80° and specific 

dissolved benzene, and (0.44 g-atom) mercury was shaken for about 250 was 
evaporated off, and the residue was washed with and extracted with hot The 

pound and unchanged went into the acetone. The acetone was evaporated off and 

the compound was washed free starting material The was 


235 was heated for four hows with vigorous shaking. Towad the end 
period the iginal liquid began become solid. After one day the mixture was washed with 


and elsewhere the specific measured benzene. 
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phenviacetic Acid 


ant solvents were not the substance had been recrystallized three 


more would have been necessary 


substance described for the first ume 
the from the first was evaporated The was fractionally crystal 
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ORGANOMERCURY COMPOUNDS REACTION 


ORGANIC HALOGEN COMPOUNDS WITH MERCURY 


the literature few examples have been reactions compounds with 


which organomercury compounds are formed These include the reactions [1] 
with mercury. has been considered that and bromine compounds the and subst tuted 
phatic (with the excepuon cyanide and also al) aryl halides, not with 
the present and previous [9) papers bromine compounds which the bond 
activated with double bend (>C are able react with mercury 
Allyl bromide slowly with mercary the dark, forming allylmercury 


form rapidly the walls vesseL The results obtained for reactions with excess 
under conditions are given Table 


bromide reacted rapidly with mercury irradiation, farming bromide 
82% yield: 


Th.s goes vigorously that the bromide must diluted with ode: obviate 
and 


this previously undescribed esiers. When treated with dry ammonia 
the ethyl and esters acid symmetrized accordance the equation: 
studied also the reaction with acetyl chloride medium dry 
produces good emulsion the mercury the halogen compound and constantly removes the solid 
reaction products that forms the wall the test and would otherwise impede the 
mixture 
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Agitation 
vessel 


Notes 


tube machine 1.5 umes much 
polymer was formed. 
Lamp Glass Vibratory pure allylmercury 
tube without apprectable contamination 
with polymeric compounds, 
tube 
tube 
the machine 


two products. the ester and acetate the enol form phenylacetic ester 

: 


the substance was shown thé fact that ester and acetic acid are formed treat- 
the mixture and with 2.5% aqueous soluuon caustic potash the cold: 


ester with acetyl with formation both Oderivative (with 
the center) and (without transfer the reactive 


prepare the simplest ester from bromoacetate was not successful, When. 
was exposed radiation, only very amounts and mercuric 
bromides were formed. 


the other hand, ethyl reacted with when giving ethyl 
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When mercury reacted polybromo- and organomercury compounds 
reacted with mercury, even without irradiation, the reaction being appreciably 


carbon did not react extent with mereury. The reaction went 
slowly the presence room temperature, ahd more rapidly the botling point 


carbon hionde, reacted very slowly with mercury when being 
heated; formed calomel. cases that the reactions halogen compounds with 


compounds probably proceeds result reaction, which may 
follows: 


According the nature the radical and the halogen, various side reactions may occur 
degree the radicals, their reaction with molecules halogen derivauve, 


EXPERIMENTAL 


Reaction Allyl Bromide with 


mechanically shaken mixture bromide (10 and mercury (34 two-fold excess), contained 
quartz test tube, was exposed From the reaction mixture, which had 
thick, unchanged bromide was off, and the residue was with acetone. After evap- 
the the dry residue was with alcdhol, yielding allylmercury bromide The 
resdue had low indefinite point and was evidently polymer allylmercary bromide. 
bromide dissolves readily acetone, dioxane, and bromide, poorly ether, and 
ether Melting point (from aqueous alcohol) 116-118°(when heated rapidly). When the 
heated slowly, the substance converted into infusible polymer. Analysis for mercury gave high 
results, fot, being heated with hydrochloric acid, the substance was partially carbonized. 


Found 11.26; 11.08; 1.70; 1.78 


glass test tube for hours, The reaction mixiup, weated the yielded 


from fodobenzene and mercury the presence 
all cases was out with the quartz mercury lamp the tube which was 
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rest tube provided with reflux condenser made from brush 


fold excess) was for hours 
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Halogen Derivatives with Mercury 
Formula compound formed products 
temperature 


bromo- 


ate 


phenylpiop 


Ethy! 


aldehyde 


Not 


room temp None None 
b) Not adiated, hg, Bry, HgBrg, HB, 
None resin 
temperatwe polymer 
room 
temperature 
temperature 


40° 


40° 


t 
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40° 
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TABLE 


reaction 
products 


Original halogen derivative 
Formula 


Organomercury 
formed 


Reaction conditions 


Not irradiated, room| Organomercury None 


100° 
Heating 
sealed tubes 
while stirred glass test tube provided with reflux and stirrer made from brush. The 
weatment yielded 1.5 (4%) allylmercury bromide, 
wrapped black paper. The usual yielded 4.5 (32%) allylmercury bromide When this 
was out for 120 hours, allylmercury bromide and when was out for 
nours, the yield compound was less than 1%. 
Reaction Bromide with Mercur 
bromide (19.7 0.1 mole) was mixed with equal volume and with 100.3 
(0.5 atom) mercury. After being shaken vigorously for the reaction mixture became slightly warm 
and thickened. Unchanged was poured off, and ethanol was added mixture slurry was formed 
The precipitate was filtered off, and the ganomercury compound was from with benzene The benzene 
was evaporated until crystallization began, and when crystallization was complete (2-3 hours) the 
mylmercury bromide was filtered off undet suction and washed with cold benzene; the was (82%). The 
substance was obtained the form creamy white scales, readily soluble cold hat benzene, meth- 


anol, and hot ethanol, poorly soluble cold benzene, cold methanol, and Benzene was found 
the most satisfactory solvent for crystallization purposes: when crystallization was out from methanol 
ethanol, the underweat appreciable decomposition with mercury and formation polymeric 
products. When heated quickly, the substance 340-345°, but when heated slowly the 
without melting. This described for the 


Found 27.33; 27.15; 2.41; 2.49 


minutes flask having ground-in stopper. When the mixture had set solid, was allowed stand for 2-3 
The organomercury compound was extracted with The crystals obtained after the 
chloroform were washed with small amount carbon tetrachloride remove unchanged 
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ethyl and The substance described for the first time. 


Found 45.42; 45.72 


was shaken for minutes. When the reaction mixture had become solid, was set aside for 2-3 hours, and was 
with acetone. The acetone was evaporated off, and the residue was washed with cold alcohol. 
(from (31%). The substance described for the ume. 


The precipitated (about 3.5 was filrered off, and chloroform was 
from the suction. The after removal chloroform crystallized standing 


toluene the (which was light brown) The residue was 


reated after being twice from alcohol, 


Fourd 11.55, 11.34 


was thus shown that Fract.on was the order find out whether there 
the cold (the mixture was shaken for one hour and then set aside for one day). The (1.2 
formed standing which was found ethy! phenylacetate, was separated and hydrolyzed heating with 
phenylacetic acid (0.7 g), m.p. 76° after recrystallization from was concluded the 


basis the ester that Fraction contained least 30% the acetyl derivative the enol 
form ester. 


Radiation. 


freshly prepared (liquid) mixture was employed 
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and mercuric iodide, was off and washed with benzene Benzene was removed from the unde 
duced pressure.. The oil remaining after removal benzene crystallized after standing for two weeks 


crystals were transferred and pressed out. They were recrystallized from 


soluble also acetone and Cold acid decomposes with 
mercuric The substance described for the first time. 


with made from The mixture was for hours while being The precipi- 
tate was then off, washed with ether, and with the acetone 
erature gives The point mixture with authentic was not depressed 


Reaction with Mercury 


quartz The reacuon mixture, being treated the previous experiment, yielded (6%) 


Reaction Polyhalomethanes with Mercury 


barium and 0.5 peroxide was héated water bath for 8-10 hours, and then, three 
occ asions separated intervals 2-3 hours, solution peroxide bromoform (10 was added. 
Reaction was complete hours (the precipitate white). The precipitate was off and 
with acetone. passed into the and the residue was mixture 


benzoic 


Reaction was complete The mixture with ether, and the 
consuung mercurous bromide, and barium sulfate, was filtered off. was 
the ordinary pressure, and was.removed mm. The came 
over 120 mm, yield 0.5 m.p. 52-53° gives 54° [15)). 


‘sulfate was heated boiling water bath until the became white (sbout The 


0.3 pentabromoethane. 


(100 g), mercury (20 catried barium sulfate, and peroxide was placed flask 


with suner and condenser protected calcium reaction mixture was heated 

the boil and was surred and two 0.5-g portions benzoyl peroxide were added hours. 
The piecipitate became pure white after hours, and was found consist calomel and batium The 
was down, and the residue, consisting hexachlorocthane, was distilled 1.5 


he 
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tube was amount hydrogen chloride was cvolved The contents the 
The solution was down and the was pure hexachloroethane (3.5 


Ann 413, 329 (1917). 
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PRINCIPLES THE NOMENCLATURE AND 


MACROMOLECULAR ORGANOSILICON COMPOUNDS 


the last two decades the chemistry compounds has 
successful development the that has already accumulated and wok 
and they are very often and not reflect the chemical the mac 


compound, get any idea from these names the properties and possible chem:ca! 


have yet been proposed the 


low compounds proposed that our rational for 
compounds should based the the main the The names 


~ 


Radicals Groups 


formed. 


The following into classes the one that accords most with the 


from the numbers and names end groups, the names radicals groups (the that the 


the molecule indicated), the names atoms from which the main chain the polymer molecule 
and the for example: 
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Compounds this class ate the action metals and also 


polymers very often ght polymeric compounds having chains similar 


and atoms from which the the mscromolecule built: 


Polyrrethylsiloxane 
Po! ydimethylsiloxane 
Hex 


Compounds this are obtained with water esters 
and other compounds containing silicon that may split off hydrolysis; they 
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may also other methods. The oxygenosilane chain the not broken hydrolysis. 


air, they converted into three-dimensional Owing removal groups and for- 


are heat-stable compounds, but very h:gh bnear 


ate substances which the molecular chain composed carbon, silicon, and oxygen. Compounds this class 
with simultaneous replacement links organic bivalent radicals and Their names are 
from the numbers and end groups, the prefix names and and groups attached 
the unit the and names and atoms from which the chain the 

for 


this class are obtained the action metals organohalosilanes 
they may other methods. The chains these molecules are not down 
with water, they are stable heat, but high temperatures they pyrolysis with breakdown 
the main chain the molecule. 


The meta! may bi- multi-valent metal, such magnesium, chromium, lead, 


The the molecule can represented 


Compounds this class are replacement hydrogens the sila hydrocarbon 
from the names and numbers end the prefix the numbers and aames radicals groups 
attached meta! atoms the unit the polymer chain, and names atoms from which the 
the mactomo! lecule built, for example: 


gensilanochain polymers substances which the molecular chain atoms oxygen, 


(phosphorus, sulfur, and silicon Polymeric compounds this class are 

numbers end groups, the prefix the numbers and names radicals and groups attached silicon and 
metalloid atoms the the chain and names atoms and which the 
chain the macromolecule built, for example: 
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Compounds this class have received little only few are known High containing 
hydroxyl group: attached silicon, The chains these molecules are down 
with water. chain breakdown 


The proposed scheme for the macromolecular complete, being 
concemed with only: linear and cyche polymers have been and ramified chains have 
been though there can doubt that they may included classification. 


Also, macromolecular compounds containing not only groups organic tadicals, but 
taneously groups and radicals, may equally readily incorporated the proposed scheme classification. 
The introduction any group into organic radical attached atom the unit the molecu- 
lar chain does nor change the class the given substance, because the ion based the the 
molecular chain. 


All the macromolecular compounds are related, greater extent than for 
high polymers, the structure the main chain the macromolecule, and the polymers 
the the molecular chain therefore their properties predicted. 


SUMMARY 
nomenclature and classiticauon has been proposed far macromolecular organosilicon compounds. 


The proposed macromolecular organosilicon compounds based structure 
the main chain the molecule 


The substance taken the starting for the classification the polymeric hydrocarbon 
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CATALYTIC HYDROGENATION DOUBLY UNSATURATED COMPOUNDS 
HAVING SYSTEM DOUBLE BONDS 


COMMUNICATION HYDROGENATION ISOPRENE PRESENCE 
PLATINUM, PALLADIUM, AND 


has been shown Kazansky and Popova that when hydro- 
alkenes amount the product, always the same ume, 
and the extent presence Raney nickel, when the most selecuve 
the main product (about 90%) being The curves the 


The effect the nature thé the manner which hydrogen added 
had been (1928) and Yakubchik [2] who found that isoprene belongs 


type dienes 


Lebedev and Yakubchik did noi isolate any from the products the hydro- 
isoprene, but, having first unchanged with the help they were sble form 
the products the first stage hydrogenation). addition 50% (one molecule) may 
freed isop ene and then hydrogenating the determine (by the 


found this way with those obtained from the kineuc curves without these the 


the basis the results this means, and Yakubchik that the 


black was: 


100 


who used Raney nickel catalyst. The mixture products that obtained was invesugated 
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that have met hus atisen from the volatility the hyd 20-39), which ulted 


- 


might have been supposed from the curves, following preseace these 
two Les: catalysts proceeds but the reaction products has shown 
that asin the case add:tion goes ways. The played the net- 

a'so. 


EXPER MENTAL 


Adkins method [8] The solvent having object the study the pro- 
until the calculated amount hydrogen for the given weight had been absorbed. and the catalyst 


then filtered off and the solution the was dist through ale 


the with formed the The alcoho! was washed out 
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the were finally fractionated through column theoretical The obt 
with the aid determinations the points, refractive indices, dersities, and bromine 
the numbers were determined method, Galpern and Vinogradovs 
The amounts various obtained the hydrogenation process were calculated the data 
the distillauon curves and making use the properties functions 


shows that the course the process 
670 618 hydrogenation begins after the 
512 dition about 70% 
the hydrogenation obtained 
Lebedev, four can the curves the present 
‘of the hydrogenation 
presence 


mixture 


the bromine column results are given only for the fractions containing 


was dis 
the bromine the remaining fractions are 


through 


Six fractions were ob- 
tained: characteristics are given Table and the curve given 


The properties the hydrocarbons that may 
formed addition hydrogen isoprene are given 
Table 


account the properues the fractions. 
Table may calculate the compositions the mixtures 


Time 


hydrogenation 


1.8 isopentane 

Fraction contains 1.1 and 2.5 
Fracuon contains 4.3 
The residue the flask benzene. 


Adding together the contents each individual hydrocarbon the fractions and taking into acc 
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hydrogen has added the diene are equal, 


TABLE 


The under 
which the two experiments were 


Hg) 


The 
beyond the for the 

addition one molecule 
After the break the rate hydrogenation falls sharply and then order make more 
was hydrogenated The hydrogenation product was fiom alcoholic solut:on and freed 


abie 


the basis the properties the fractions obtained, their and the properties the 
the products the same way that done for the 


The 


a 


obtained were: 


TABLE 


28.7-30.9 
31.2-38.3 

Res. due 


possible tions, the 


The hydrogenation far isoprene presence catalyst are similar those 
the presence black, but the break occurs exactly the pornt correspond: 

TARLE 


38.4 10.8 1.3882 
1.3 1.3883 0.6605 


The content saturated hydrocarbon Fraction was from the density and 
was not found possible determine the bromine number the fraction. 

view the fact that very low, but constant rate its final stage, 
not completed, 


é 


w 


Fig curve the product tne addition 
nickel 


mahe deta:led study the hydro- 
was The products the 

was absent the mixture. was found that there was small amount 

the reaction products 


the contents hydrocarbons formed the one molecule hydrogen 


proceeds the 1,4- and the conjugated system with 


- 


SUMMARY 


5 


For addition hyd:ogen presence platinum, lowe: observed than presence 
Palladium and nickel, whuch are very one another this respect. 


- 
LITERATURE CITED 
Dupont, Paquot, Comptes rend., 205, 805 (1937). 
Wilstatter, Ber., 41, 2198 (1908). 
Adkins, Covert, Am. Chem. Soc., 51, 4116 (1929). 
Diels, Alder, 740, 101 (1929). 


my, ; 
: 
; 
x a 
7 
- 
: 
: 
: 


REACTIONS INDIVIDUAL HYDROCARBONS 


CONTACT WITH ACTIVATED TROSHKOV CLAY 


COMMUNICATION REACTIONS CYCLOHEXENE, AND 1-OCTENE 


Shuikin and Timofeeva 


some detail [1-7], They consist hydrogen (leading aromatic and 
ucts and coke, and scission bonds; carbonaceous are formed the 
Thus, catalyzates from cyclohexene presence have been shown contain 
methyleyclopentenes, and number aromatic hydrocarbons, the concentration which 
when the reaction temperature was raised; the same time, proportion the 
was converted into products and coke, 


97.1% liquid catalyzate, which contained: 


23.5% 
Cyclohexene 


(including 


and Voge studied the cyclohexene presence catalys aluminum and 
zirconium silicates They concluded that the main reactions were isomerization, saturation hydrogen, 
mation products and coke, and 


studies the butenes, pentenes, hexenes, and octenes various samples 
cate has been found that they undergo changes: with subsequent 
the products, partial condensation farm larger molecules, scission and 


catalyst and obtained, the main product, mixture octenes, which was accompanied 
the content which the catalyzate double this value (to when 
the temperatwe Among the gaseous products appreciable amount was 


375° apan trom alkenes,the catalyzate contain 7-13% aromatic 
kanes, and cycloalkanes, The pointed out that the cracking that occurs tends lead the pre- 


Petrov and Frost found that presence catalyst l-octene was converted 
almost into mixture octenes and octanes branched among the principal members which 
were and 


Practically has been made the behaviar individual hydrocarbons presence natural 
spite the fact that the latter are just important the treatment and purification 
products the synthetic previous investigation have shown that natural alumino- 
activated clay, good catalyst for the refinement the middle fraction (170~3009 the 
Primary tar from Budagov sapropelites, 450° and space velocity considerable part the 
ated hydiocarbons this fraction are converted into aromatics, Troshkov clay possesses also good 
properties (9), 
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and sence activated. clay these undergo the reactions 


EXPERIMENTAL 


TASLE The values the constants that 


rocedure. The reaction was 


0.3. The catalyst was from activated 
Troshkov clay, activation be:ng effected means 
acid (the the clay given our previous paper All the were out 
The for the catalyzate was cooled with mixture and salt, and the wap pro- 
vices after the was cooled with solid carbon dioxice The gas formed was analyzed. 


specific gravity, content sulfonatables, and Margosches number were 


fom the and unsaturated found that, when the mixture unde 
the part the mixture, was thus possible separate the catalyzate into 


part and mixture aromatic and unsaturated hydrocarbons. 


fractionation curves for the catalyzates and for alkane~cycloalkane were obtained w:th the 
with tne aid The boken lines the fractionation graphs indicate that tempe 


tne was not through the column, but from flasks provided with Vigreux columns, 


Analysis the Sas 


ers 


sulfonated completely the part was The fractionation curves 
tne two parts the catalyzate are given and 


The part the catalyzate was The the and the 
properties the fractions are given Table 


Raman which was out showed that the first two 


4 
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basis the comparatively aniline point Fraction may suppose that this cyclo 
The aromatic the catalyzate was separated into two the properties which are given 


TABLE 


the Cyclohexene Catalyzate 


Fractions the Aromatic Part 
the Cyclohexene 


Na, range 


Fraction 


26.0 


yzate containing 47% aromatic hydrocarbons, the bulk 
may formed and very little the xylenes 
ethylbenzene (See Fig. 2). addition, 41% 


consisted also the catalysis process about 

14% the original cyclohexene decomposed with Fig. Fractionation curve for the 
gaseous hydrocarbons and coke, The gas collected for the cyclohexene 

and 54.2% paraffin hydrocarbons. 


2% « 


Fractionation curve for the aromatic 


the cyclohexene catalyzate, 


Catalyzate, 


The catalytic reactions under the conditions our may 
matically follows (the refer the Original hydrocarbon): 


> 


Te actiwns Of rethvicvclohexene 


TABLE 


Table 


Not investigated owing lack material, 


Analysis the Gas 
Unsaturated hydrocarbons 


The results given Tables and enable characterize the fraction follows: 


53.3% 


Fraction range Very mobile liquid containing 


may supposed that hexenes and possibly entered the the 
urated part. The propeties the saturated part the fraction indic ate that hexane, 


Fraction boiling range contained 31% unsaturated benzene, and 61% 


53.0 ated through plate column imo. 
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saturated After removal aromatic and unsaturated the within the 
this conclusion, 
Fraction boiling range contained 19% unsaturated and saturated 
After removal hydrocarbons the fraction boiled over the range The range, 
Fraction VI, boiling range 100, consisted 13.0% unsaturated and 87.0% saturated 
(judging from the properties 
Fraction boiling range consisted 65% 24% unsaturated hydrocarbons, and 
Fraction boiling contained 59% aromatic, 20% unsaturated, and saturated 
Fraction boiling range 149,0-210°, and Fraction XI, range 210- consisted almost 
Catalyzate after the Removal and Un- 
saturated 130 


Fraction 
Aniline point 
3722 0.6550 
vil 38.0: Fig. Fractionation curve for the 


Anahe part the catalyzate (60 ml, Le., 48.2 was passed through silica iso- 

pentane used displacing liquid. The alkane-cycloalkane part the catalyzate gave negative 
test and had number 1.2, The whole the mixture aromatic and unsaturated hydrocarbons underwent 
sulfonation, and the the mixture was 35.8. may considered that the separation the 
went satisfactorily, The fractionation curves the two parts the catalyzate are shown Fig. and 


The properties the fractions obtained from the alkane~cycloalkane part the catalyzate are given 
Table The properties the fractions isolated from the mixture aromatic and unsaturated hydrocarbons the 
Catalyzate are Table 


results given Tables and confirm ourconclusions concerning the composition the and 


Hence, contact with activated Troshkov clay undergoes farteaching changes. 
result which catalyzate obtained containing 38-40% aromatics, 13-15% unsaturated hydrocarbons, 
31% dimethylcyclopentanes. The presence has been detected also amounts hexane 
cyclopentane, and high-boiling hydrocarbons, the which have not yet enab- 


The catalytic reactions may represented follows (the per- 
centages refer the hydrocarbon): 


¢ 
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Properties Fractions the 1-Octene was passed over the same clay 


100 ml, The results the experiments 
are presented Table 10, 


Aniline 
point 


The formed 


activated Troshkov clay undergoes 
amount gaseous hydrocarbons and coke). was found that the approximate 
hydrocarbons. 


120 

curve the Fig Fractionation curve for the octene 
anc unsaturated hydrocarbons the 
Fractions Obtained from Aromatic and Unsaturated Hydrocarbons the 
Amount 

; Boi]; ar 26 
4.1 16.5 0.8460 39.5 
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TABLE 
Catalyzates fom 1-Octene 


Yield 


The catalyzate from two successive ml, 35.2 g).was fractionated through 
efficient column into narrow fractions, properties are given Table 12, The. fractionation curve for the 


the basis the results given Table may draw the concerning the com- 


wated hydroc 


Fraction iV, baling range mainly aromatic had high refraction 
and high sulfonatables, The content unsaturated the number, was 


make detailed analysis the hydrocatbon composition, the united catalyzate from 
two was separated the adsorption method into alkane-cycloalkane part and 
aromatic and hydrocarbons. The amount taken far the adsorption treatment was (42.5 The 
curves the two parts the catalyzate shown and 


TABLE 


from tap and 
room temperatwe 


No, 


Unsaturated 


Unsat, 


30.8 
18.6 
26.9 
Mean 
Table 13, 
the basis the curve and the properties the fractions cbtained can that 
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Alkanes Alkanes 
kan 


197.6 7.7 22.4 14980 241) Higher 
Residue Fig. Fractionation curve for the alkane- 
Unsaturated Hydrocarbons the Catalyzate 
Amount 


Fig Fractionation curve for the aromatic 
and unsaturated the octene 


The properties the fractions obtained from the mixture 
and unsaturated hydroc arbons the catalyzate are 


The fractionation curve and the properties show that Fraction comisted mainly pentene, 
heptene and octene and Fraction higher aromatics and unsatusated Hence, 
the contained about aromatic hydrocarbons (including benzene, toluene, and 
higher benzene The unsaturated (32 consisted 2-pentene and evi- 
also, hexene, heptene, and octene and part the 


consiged n-pentane (27%), amount isopentane, and probably hexane, heptane, and octane 


The results, after recalculation terms the original l-octene, may presented 
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b.p. above 124° 


SUMMARY 


activated Troshkov clay 450°, 


matic and hydrocarbons; the same time the with cor 
traction the ting give five-membered 


by. reac tions 


aromatic 


the USSR Academy iences 
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these hydrocarbons, and for this the must that guarantee high 
purity, that they may used However, very few methods value for obtaining 
prepared from the corresponding aromatic hydrocarbons, which are always the pure 
may prepared also.from The latter method. suffers 
cyclohexanones, for generally prepared from cresol that not other cresols 


are generally from the corresponding The method 

preparing proposed Kazansky, Koperina, and Zemskaya [2] 

they start not with individual but with and the the 


The method for the preparation that used and 
placement the active hydrogen atom group via the sodium and 
tion. The obtained converted reaction with alkylmagnesium the ter- 


alcohol, which converted into the cyclopentane the usual way. The the 


This method, which the intermediate products are was later wed 

considerable extent [4] for the preparation number cyclopentanes, and, 

this method involves several very stages, and these substances are 

readily accessible, spite number that have been introduced inio the procedure 
appeared that new method for the preparation 2-methyleyclopentanone and 


might found the dehydration diols: dehydration tertiary alcohol groups proceeds 


| 
= = 


than that alcohol groups, and might expected, therefore, that this case, the 
would fermed intermediate products, these then into ketones. 

that Tiffeaeau and [7) have shewn that the dehydration 

catalyst, for which purpose they used aluminum not only 2-methylcyclohexanone, 

also its product, formed, but might expected 

the use milder conditions for the such diols method obtaining cyclic 

Could made satisfactory preparative purposes. 


iTue 


now accessible. This was oxidized the double bond with 

and formic acid, yielding which when dehydrated presence 


2 


The results obtained for the dehydration diol, having were 
from those obtained for the dehydration diol. Dehydration 
Only vacuum through colunin theoretical plates. Together with some 
methyleyclohexadiene was formed, and this, prove was dehydrogenated and into 
toluene appreciable amount product 2-methyk xanone was formed also; the nature 
this was not established. case the ring therefore, dehydration the diol cannot used 
method for obtaining 


indicated above, was reaction with butylmagnesium brom- 
tene, which hydrogenation yielded previously Denisenko and Frolova 
was into ils previously unknown vacuum fractionation through col- 


plates. The synthesis the was therefore carried out according 
the scheme: 


together with the properties their lower homologs yclopentanes, yclo- 


dogiu 


the two that have prepared, the isomer having the 
lower Constants and the higne: molec ular according the rule, assigned the 

trams Contiguration. sen with increase size the radical the difference hetween 
the the trans and cis diminishes, 


EXPERIMENTAL 


was prepared the cyclohexene over aluminum oxide 450°, 
the space rate being 0.4 volume liquid over volume one The dried catalyzate was frac- 
tionated through column theoretical plates and yielded having the following con- 
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distilled atmospheric pressure, yielded two main fractions: 


vield was calculated the amount cyclonexene and about 54% the amount cyclohexene 


trans-1 Methyi-1 was obtained the oxidation with mixture 
30% hydrogen peroxide and formic acid according the procedure recommended for the oxidation 
[11], the only difference being that the temperature the reaction mixture was maintained 
after removal the solvent, the diol was distilled over under reduced Altogether, 
was obtained the form crystals having the following constants: b.p. 
mm) 64.0-64:3°. The yield varied different experiments from 66%. For trans- 
Over atmospheric pressure without decomposition b.p. mm). 


TABLE 


Mole. refsaction 


1,2-Dimethylcyclo- 91.78 
pentane 99.23 
cyclopentane 
methyl- 
cyclopentane 


which was heated w:th crystal iodine for minutes flask funnel. The ketone formed 
was then off slowly, separated from water, with sodium soluticn, with sodium carbonate 
solution. and with water, and then dried over potassium and distilled column 
plates pressure. The resuits the are given Table 


Fraction was obta:ned, the through the column, 70.7% 


order identify the ketone obtained, its was prepared. melted 154.3- 


Fraction resembled cyclopentadiene and was evidently This fraction, 


polymerization close that cyclopentadiene itself 


one experiment the was raised the 45-48° with the result that 
the diol formic acid and mixture boiling wide range mm) 
was After hydrolysis this mixture with alcoholic caustic soda, the was isolated. 


Ae 
6 3 1 4220 0.7696 37 02 
46.37 
1 


The reaction product was worked the usual way, and after removal the residue 
flask. when the was found solidify the Yields were obtained 


‘ 


WO oie 


(g) 


10.0 


2.1 


was obtained the de- 
effected distilling (2g) The Fig Fractionation curve for 2-methyl- 
obtained 96.8%) had the following cyclopenianone 


volume 


The data the literature for yclohexene are very contradictory 


was 286 had b.p 123-127°(13 mm) and For 
tne gives 84° [12] 


into flask. being heated, the whole mass 
and vigorous then set wate: and substances not 
cible with coming over 92- 157° the vapor). 
The amount water separating was ml, the amount 
calculated for the removal one water was 
The reaction product, after being carbonate 
‘solution and then dried over was 
fraction (together with was collected, this was 
followed 106 fraction b.p and then 
decomposition set with The was 

came over 70.0-71 mm) (62 g). 


Fractionation curve for denydration 
(fraction having 760 mm) 


was evidently the product the removal two molecules 
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No, 


according Zelinsky and results has the properties: mm), 1.4710, 


Fraction Amount 


Below (20.5) 


51.7 (17,5) -52.0 0.9147 
56.1 (18) exactly 9250 
Residue 

Losses 


melted, without being recrystallized, and the two preparations 134,0- 


Analysis 


Found 74.59; 10.86; 10.86 


The the dehydration product 70.0- almost completely exactly 
1°(18 mm) when through the The collected this temperature 48.8 there 
fraction. therefore, like Fraction the previous fractionation, was The total 


method The purest batch freezing point For the gives: 


Synthesis 


bromine cold permanganate solu- 


pentane, and its Separation into Cis and Trans 


The fraction was through column plates. The frac- 
tionation curve given Fig. The following fractions were collected (Table 3): 


TABLE 


was obtained-with and low yield, 
melted (the bath was heated 


tion, but decolorized warm permanganate solu-. 
tion crystalline was 
obtained with reagent gave 
violet coloration layer the organic 
The nature traction has not 
yet been Fraction gave 2,4- 


bromide. Owing fact that the ketone was nor readily accessible tre latter was taken 
excess. The synthesis was out 0.5-1.0 Altogether, 356.2 bromide, 63.2 
way, and, after ether, the reaction product was from flask. Thetesults 
the fractionation one the alcohol obtained are given Table 


Fractions were the cis and trans which explains 
presswe was not successful: partial dehydration the alcohol Constants 


were determined for two fractions the alcohol obtained repeated vacuum distillation: 


Fraction b.p. 100.8°(16 mm); 1.4563; 0.8942; found 47.53, 


; 
- 
‘ee 
621 


| 


obtained was theoretical plates. The results the fractionation are given 


TABLE 


1.4627 Losses 


cis and trans the cycloalkene was 


method, silica gel being used adsorbent. Altogether, 72.2 
cis and trans isomers the hydrocarbon was 
using through column having copper filling and 


oA - 


80-plate efficiency. Two fractions were obtained, and 


the basis the Auwers-Skita rule, were assigned their con- 

mm) was (74 8%), and that the Fig Fractionation curve for 
intermediate fraction and amounted cis and trans isomers. 


although was carried dryness The fractionation curve given Fig. The boiling points the 
stereoisomers atmospneric pressure, and also thelr properties, are given above, Table 


SUMMARY 


suitable preparative method has been proposed for obiaining consists 


formic 


tne case the six-membered cycle, dehydration the diol accompanied side 


4 
< 
D 
“ 
83,7 
1,1 
3.6 
° 
622 


above method, and has been separated into its cis and isomers. 
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OXIDATION THE SIMPLEST UNSATURATED 


WITH HEAVY OXYGEN 


number papers relating the mechanism the catalytic oxidation hydrocarbons have recently 
literature. Butyagin and Elovich have established that there relation between the 
face and space oxidation propene presence platinum supported barium sulfate. They showed that 
proceeds two purely surface. absence.of oxygen the gas phase, and 
surface The succession elementary processes follows: activated oxygen, 
format:on mpound and the oxygen the catalyst, formation highly 
oxidized then fourth stage. which mzy the oxidation this compound, 
either the giving and the space after giving CO, and The 
could trace products and acids. Shalya, and Polyakov 
their paper the catalytic reaction. that all oxidative catalysts may yield products 
partial oxidationunder conditions favorable for-the and preservation these products. Increase 


pressure and temperature leads increase the prohability the initiation homogeneous reaction the 
platinum surface. 


catalysts (3), only traces partial products have been detected the reaction the 
cess has always the final products, CO, and and Margolis using 
method separation have established that that produce severe oxidation 


Thus the principai role the formation products assigned some authors 
reaction that proceeds surface mechanism, sharp distinction being made be:ween mildly and severely 
catalysts; whereas other other authors explain the formation products partial 
the presence stage. The labeled atoms and will make possible 
analyze the stages the oxidation process with greater certainty and establish their role 
the formation chain The present investigation devoted the elucidation 
ence various Catalysts, 


composition over active and they were pufified repeated dist Oxygen 
was prepared twice recrystallized potassinm permanganate, Heavy oxygen was 
products was Out (as means the mass The following were 


analysis: the parameters the were identical with those given reference books); 


: 
{ 
4 
= 
= 
| a 
625 


0.554 360 
0.540 402 
430 


the catalyst, forming stable compound, which can removed from the surface 
further the the gas phase. The rate oxidation ethylene the the 
catalyst considerably tess than the rate oxidation oxygen the gas phase. 


When the balance the reaction analyzed, the oxidation process can bruken down into 
and magnesium chromite (see Table 1), oxidation proceeds 
and oxygen, the proportion the ethylene oxidized continuously falls, becoming 28% 
attaining the value 66% The surface the regenerated after with oxy- 


the 


< 


products unchanged and consist CO, and 


TABLE 


Balance the Oxidation Stoichio- 
metric Mixture Ethylene and Oxygen Pres- 


Initial pres- Amount ethylene (%) 


0.56 

' : 


Treatment with oxygen 


Hg. 


Analysis the balance the oxidation reaction for mixture and oxygen 
presence vanadium (see Table enables assert that the surface the catalyst con- 
change the the oxidation reaction. Thus, the first the proporticn 
oudized was but tne third 95% same time the proportion 


rose 51% 


Treatmem the catalyst with oxygen from any compounds 


tween ethylene and the oxygen the Table the results are given for the the 


With increase temperature from 360° the pro 


rate the reaction surface omdation rose comparison with the rate oxidation the gas phase 


TABLE 


12.3 22.4 
42.3 


that the carbon monoxide was with the decomposition aldehydes, 


she 
‘ 
‘ 
. 
Adsorbed 
19.5 
37.0 


methane, 


ered with oxygen, was possible determine the the and reactions, 
and also the made ineversible chernisorption ethylene, was not found 
the same time surface oxidation the oxygen the Catalyst occ wis, 


TABLE 


27,7 


Initial pres- 
sure 


TABLE 
Balance Stage-wise Ethylene-oxidation Reactions Low Pressure and Various Temperatures 


Initial pres- Amount ethylene 


and initial presswes, With rise temperature the unused ethylene but the adsorption 
ethylene not great With rise the ratio CO/ CO, the rate the 
complete combustion reaction rises, Table the results are given the low 
saturations the surface with hydrocarbon. Comparison with the results higher pressures shows that 
effects the direction the oxidation reaction, the figwe, kinetic for tne 
that 


Many investigators have noted that for the oxidation a:bons the most active 
which considerable amount valuable products has been shown 
the yield products, comparing the extents which the oxygen the catalyst 
partic ipates the oxidation hydroc arbons for various may the made 
the oxidative process the surface stage, involving the the and reaction the 
pense oxygen the gas phase, 


were 


68 0.500 360 4.9 oe 
Ay 
. 
Expt. 
68a 0.075 360 26.6 26.0 1,50 
ante 
¥ 


heavy oxygen was heated presence Catalyst tnat did 
contain this isotope. and 


was introduced the Catalyst, and the gas mixture 
consisted hydrocarbon and 


Results the analysis the reaction the mass 
spectrometer are given Table The enrichment 
{in with respect was natural 
bon dioxide provided the standard unit 


the oxidation reaction proceeded only the expense 


350° and 1.38 Thus both the oxygen the gas phase and 
that the catalyst took the oxidation the 


Ennchment 


Starting 


203° 


The which the the catalyst takes part the oxidation process may canyiag 
the inverse experiment: reaction mixture and heavy oxygen presence catalyst 

not containing For the oxidation ethylene propene presence vanadium pentoxide, the extent 
which the oxygen the catalyst participated the oxidation reaction was found 30%, For the 
proportion the surface reaction was considerably Results for the reaction various mixtures 
and oxygen presence containing are given Table For the oxidation propene adsorbed the 
Catalyst (only being present the gas phase), the rate the surface reaction was low, the oxygen 
concentration the gas phase was the enrichment coefficient increased; the rate the 
action increased comparison with reaction the expeme oxygen the gas 


TABLE 


Only 


products. Enrichment 
2,36. 


Wa 

| 
2- 
as : 
- § 
4 
? 

- 

Notes 
: 

a 


When the oxygen concentiation the gas phase was appreciable amount appeared 
the reaction products, and this provided measure the extent the partial reaction The carbon 
wnich was measured means the mass spectrometer. The enrichment coefficie the 
dioxide obtained was 2.35; the formation carbon monoxide, and therefore proceeded 
the expense the oxygen the catalyst. otner words, the partial oxidation prod- 
ucts hydrocarbons may obtained presence those which the rate surface reaction consid- 
ciably greater than the rate oxidation oxygen from the gas enrichment the 
obtained oxidation propene with heavy piesence Catalysts are given Table 


BLE 


Oxidation with Heavy Oxygen Various Catalysts not ontaining 


Starting substances 


ture 


42.5 

asbestos 


The extent the oxygen the catalyst took part the for example, 
the proportion surface reaction was 42%; and 280 proceeded 
only gas space. Hence, have indicated previous papess may drawn catalysts 


the the catalyst and favors increase yield valuable products. 


for valuable advice and interest the 


SUMMARY 


strated. 


carbons and the extent which the oxygen the ipates the reaction 


different 
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CATALYTIC HYDROCONDENSATION CARBON MONOXIDE OLEFINS 


COMMUNICATION 10. CYCLOHEXENE 
HYDROCONDENSATION 


The catalytic carbon monoxide with olefins has been out only with 


the the stabie membered ring, which very improbable under the the 


The apparatus and pra edure were the previous The cyclo- 


below, were dried over anhydrow sulfate, and tne pan was 
was distilled from flask with Vigreux column 


TABLE 


4 
y 
: 
4 
4 
x 
iy 
& 
|: 
ae 
io 


« 


Fig 


Figures the Curves are given for the cataly- 
zatcs, the parts the left the broken vertical line being the 
for fractionation through the column. and the the 


fractionation curves for the residues distilled from Favor- 
sky flasks. 


with Cyclo 


hexene without Gas 


Before ating the behavior 
before Out experiments 
the alone and 
also the binary mixture 
obtained the cyclo 


and 


was passed ata 
for over freshly prepared 
which are distinguishable those 


the original cyclohexene (see above). 


through column showed however, 
that not the original hydrocarbon 


the Came over the 

the catalyzate from Expt. 
voluincs the amount 
catalyzate taken, grav- 
tions, comprising less than the 
Original catalyzate, are not given 
the table). 


Experiments with Cyclo- 


Hydrogen 

219 and 220, and were 
out with cyclohexcne 


had been unchanged 


each having weight and layer 


‘ 


TABLE 
Composition original Composition original vapor Composition final gas 


valucs cited below, the first refers Expt. No. 219 and the second Expt. No. 220, Cyclohexene was passed 


No. 218) 744 mm: Expt. No. 219) 


Fraction 
Number 


Amt 
orig. 


Fraction 


Number 


vol. orig 


column. volume the catalyzate came 


Two parallel experiments were out also witn 

cyclohexene; mixed with carbon (Expt. No. and 222, Tables and 2). 
Expt. No. 221 was out with freshly prepared (No. weight layer length), whereas 
Expi. No. 222 was out with after this had been used No. 220 each pay 
cited below, the fira Expt. No, 221. and the second Expt. No. 222. The was for 
(23) hows space velocity (0.28)1/1 hr. The space velocity gas [11 88.6 

1%, 51.2%). The total space velocity phase) was The con- 
the gas mixture CO) was 44% (48.5%). The composition the fimal gas was 0.9%, 


633 


obtained catalyzate having the constants (after being dried 0.7972: 1.4413 and 0.8007; 
catalyzate [110 mil (202 were fractionated through column: 89.6% (93,0%) volume 
the catalyzate came the range [Fig. (Fig. The residue was distilled from 
flask over the range The fractions, their amouats per cent volume, and their 


with Current Hydrogen Mixed with Carbon 
and Ethylene 


was interest investigate the effect additions ethylene the ternary mixture 
was passed the mixture over freshly reduced catalyst (No, 50; weight 
space velocity the gas CO: 63.9 Hg: 29.1 was and its contraction was The 
the vapor -gas phase was 35.8%, 41.0%, 18.7%, and its space velocity was 
Froin cyclohexene passed, 119.6 (106.9%) liquid was obtained; after 
had the constants 1.4422. The dried catalyzate (100 ml) was fractionated through 
and volume came over the range 34.0-81.0° (Fig. 6). The residue was 
over the 150°, and the new residue from flask. The fractions, their amounts 
per cent their constants are given Table 


TABLE 
753, Expt, 221) 


Investigation Reaction Products 
will seen from Tables 1-8 and Fig- 


ures 1-6 that the liquid catalyzates obtained 


99-100 3.6 1.4330 are that boil temperature higher than 
102-110 2.3 1.4458 the boiling point the original They 
110-133 1.4464 comprise the whole catalyzate and have 
the products point higher than that the 


Expt. No, 219 and 220 with hydrogen 
carrier, the upper boiling limits the catalyzates were 102° and 108° When carbon monoxide was 
added (Expt. No, 219 and 220, the upper boiling limits were raised 152° and 133° respectively, and the further 


addition ethyiene the mixture raised The higher-boiling products obtained from cyclo- 
hexene, and presented the greatest interest for investigaticn. 


Fractions Table and Fraction Table were united. this mixture (14 having 
passages being given space velocity 0.12 current hydrogen 306 308° over platinized 
charcoal prepared The dehydrogenation catalyzate obtained had 1.4862, 

value that indicated high content aromatic hydrocarbons, Another part the mixture (10 was hydro- 
genated means two passages over the same catalyst current hydrogen and the catalyzate 
obtained had close the value 1,4230) for The hydrogenation catalyzate 
was now dehydrogenated over the sarne catalyst 307° feeble current The dehydrogenation 


had 1.4900, was strongly aromatic character. The two dehydrogenation 
1.4662 and were united, 


16.5 the was fractionated 754 mm) Favorsky flask 
three fractions: 


1.4514 and the lower boiling part. 
14.6 1.4314 The presence and (Table shows 
4.5 1.4255 that under the conditions Expt. No. 218 products 


4 
‘ 
- 
. 


actions and gave positive reaction for toluene when examined Eidus and Fedichkina’s test 
Fraction was further fractionated, and the toluene fraction, part this (2.5 was 
subjected Ullmann permanganate oxidation [11], and pure benzoic acid was obtained (m.p. with yield 


was thus shown that the main bulk the the catalyzate obtained from the 
mixture cyclohexene, hydrogen, and carbon monoxide consisted having six-mem- 
bered rings. This indicates that methylation cyclohexene proceeds measure the conditions 
Expt. No. 221 and 222. Fraction (residue) (0.5 was oxidized the Norris and Vaala [12), 
and the reaction product only acid could detected (by positive reaction, green fluorescence, with 


has been shown, therefore, that the hydrocondensation with CO, 
tuted products are formed according the 


‘of unites with carbon situated the double 


2). the The middle pait the which the fractionation 

Curves plateau, was found all experiments contain not only but also 
(Fractions Table was investigated the greatest was thal these fractions 


TABLE TABLE 
757. Expt. 222) 734, 223) 
Original 150-195 
38-133 1.4440 Original 


from the following experiments. mixture Fractions 

and (Table (10 was given two passages current hydrogen over platinized charcoal 
The after being dried over anhydrous copper sulfate, was found pure cyclohexane 
1.4260). For cyclohexane the (8) gives: 0.77867; 1.4262 


8003-1 4422 


The hydrogenation catalyzate was further subjected dehydrogenational catalysis, being passed over 
Pure passed over fresh catalyst order determine its activity gave having 
1.4930. similar way mixture Fractions and (Table was hydrogenated under the same 
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test was made for penzene the method and Fedichkina For this purpose the mixture (10 
was with methanol acetate order bind cyclohexene (which ‘interferes the 
for benzene) the form its compound with the merc wic salt [14], and the unchanged residue was distilled 
off unde: reduced The containing mainly and cyciohexane, gave, after partial nitra- 


reaction for with powdered (under petrolewn ether):. yellow coloration with alkali 


(not absorbed acid and phosphoric anhydride) and 54.3% cyclohexene 


re 


the conditions our experiments (No, favorable hydrogenation unfavor- 
abie for must assumed that may formed under these result 


catalysis 16) according the equation: 


comparison the ratio benzene and cyclohexane the mixture fractions and Table 


that the equation leads assume that pan the cyclohexene ditectly 


- 


The presence accounts also for the apparent inconsistencies observed between the boiling points 


hand and the values and the other middle fractions the catalyzates. Actually, 


lic tor these two The same can said Fraction Table Also, Fraction 


components must therefore have higher values the constants than According 


Expt. No. 218 alone. the midd.é the condensate over the range 


Ove: 77-81° and and benzene, 


Lower boiling part the Fraction 3), range formed the 


and, will seen from Fig. the part the catalyzate boiling below formed less than 
Fraction was obtained (boiling range 62- 72°, 5.4%). Fractions Tables and boiling ranges 


The least amount such decomposition products was obtained Expt. No. 222, which was out not 


| 
| 
| 
: 
3 
- 
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with freshly reduced catalyst, but with catalyst that had been use for These fractions were not 
tigated more closely, but will seen from their constants and boiling ranges that they contain mainly aliphatic 
The small steps the fractionation Fig 50° and 72° are notable: also the 


49-50° the fractionation curves Fig. and These temperatures correspond 49.2° 
methylcyclopentane 71. 85° 


Owing the small amounts these intermediate fractions, could not carry out any work the identifi- 
cation these hydrocarbons, which could have been formed accompanied ting contraction from 
such isomerization has been observed temperatures much higher than 190° (over 

Recently, however, formation cyclopentane attributable the cyclohexane into 


demethylation the latter has been (at over catalyst preparation 
synthetic gasoline 


SUMMA 


bon mono dde with the case cyclohexene. 


has been found that under the conditions this process reactions occur 
benzene and cyclohexane, hydrogenation into cyclohexane and also ion with 
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ORGANOMAGNESIUM SYNTHESIS DIBUTYL-1-NAPHTHY LPHENYLSILANE, 
1-NAPHTHYLTRI-p-TOLYLSILANE, 


AND 


the two communications have described synthesis sila hydroc arbons containing 
radicals (which were the first prepare) both via organomagnesium compounds and via lithium com- 
pounds. have shown that the organomagnesium synthesis possible, with tetracthoxysilane staming mat- 
attach not more the sterically hindering radicals silicon atom. was established 
that and are notable for very low solidification (of 


tnick liquid haying specific gravity somewhat than unity.and congealing glass has been 
found further that the melting point not. very much lower than that tetra- 
evidently related the low melting point [4} Finally, have prepared the 
sila hydrocarbon, and have found this 
sila hydrocarbon, which contains five aromatic rings its moleculé, thick temperature, fact 


EXPERIMENTAL 


The syntheses the sila hydrocarbons were all cases performed via compounds. De- 
composition the organomagnesium complex and tsolation the fina) reaction products were out 
and method [5]. 


complex and fractionation the product yielded 16.2 oily liquid mm), wnich. 


remove impurities (substances ethoxy] groups), was again kerosene the with 


the same amount After twice, had the 
following constants? b.p. mm; 1.258. yield 29% based the 


were added bromide (0.25 and after removal ether the was boiled 
sene for four Decomposition and yielded fraction b.p. (14.8 g), which was 
again treated with excess octylmagnesium bromide kerosene the boil for fow two 


Found 82.06; 81.91, 11.32, 11.35, 6.86, 6.78 


639 


i 
q 
. 
4 
: 
fal 
A 
4 
4 
a 
J 
7 A 
: 
4 
7 
‘ 
Fall 
3 
- 
‘a 


the the elementary analysis tor hydrogen, and silicon did not Cortespond the compounds 
the fact that the contents these totaled 100%, was suggesied that the substance 
not only but also sila hydrocarbon lower molecular weight, which, 
the the synthesis, could only the presence which demonstrated 


equal amount 20% solution caustic potash was The volume hydrogen obtained was 


were removal ether, the mixture was boiled fow and the complex 


was then decomposed with 50% acetic acid. Fractionation yielded 126 liquid, 
520 -340° which solidified glass temperature. order remove oxygen-containing com- 
pounds that were probably present the product was again treated with excess 
boiling kerosene for four hours Two vacuum fractionations yielded 9.8 product, which, 
two from benzene, was obtained the form fine crystals, The 
was 20%, based the taken. 


benzylmagnesium chloride (0.25 mole), prepased from benzyl 
mova: the mixture was boiled kerosene for four after which the complex was de- 
thick 310-318°/28 mm, was isolated, this was then again treated with 
chlonde dscomposition the complex, the product was twice, yielding 


Found 86.68; 86.86; 6.73; 6.51; 


The synthesis this hydrocarbon was performed 
following 


which are given above) and saturated kcrosene were added. ether the 
was boiled kerosene 160-170° for four hours, after which the complex was decomposed and the 


160- 170°(100 were added the product obtained from 17.1 chloride, 2.4 magnesium, 

and ether, After removal ether, the mixture was kerosene for four hours, and the product 
having the following properties: mm. 1.126, softening point 40-45°. 


Found 87.04, 87.15; 5.96; 7.4 


| 
he 
| 
| 
. 
. 
Z 
4 
- 
A 
640 


SUMMARY 

analogs, melt lower temperatures than those 
Price, Am. Chem. Soc., 69, 2600 (1947). 
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REACTIONS VINYL ETHERS 


CHEMICAL PROPERTIES ALKYL ACETALS 


This investigation devoted the question the mobility the chlorine and hydrogen atoms occurting 


question the mobility and 2-hydrogen has received much study the reactions 


tion and hydrogen halide addition vinyl ethers, and has been considered Shostakovsky, 
kovskaya, and Bogdanova 3). 


These have shown that the the halogen and halide 
vinyl ethers exceptionally mobile and readily quantitatively titrated the method and with 
alkali, and also readily replaced and acy) 


being halogen) 


the same time was noted that 2-hydrogen was very mobile alkyl etners, which was 


the tendency for hydrogen halide from these tertiary amines, with 


being alkyl) 


The exceptionally high mobility and also the great readiness with which elimination and 
replacement reactions occur, Compared with the halogenated hydrocarbons 
attributed mainly the effect the ether oxygen atom, which has free pair Gulyaeva and 
Dauguleva have shown, however, that the analogous the elimination 
yield: 


“a 
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When acetaldehyde heated 100° tor hours per day for three days with 
dimethvianiline, there was precipitate, volatile products were formed and retained the traps, 
which were cooled Under these conditions neitner elimination hydrogen chioride nor replacement 
with powdered ‘or several hours, the acetal was recovered unchanged, heating 
the acetal liquid ammonia for 5-6 hows 140- have replacing the amino 
when tnese heated with alcoholic solutions caustic potash. The alkoxy derivatives are 
yield and the method may used for purposes: 
: 


acetal isto inthe acetaldenyde and Cellosolve Adkins and Street 


the case the reaction evidently two stages: 


The and acetals were obtained for the us. 


The structures the were hydrolysis and quantitative estimation 


ryde OR 
H* 


The original acetal prepa: bythe method dex ribed and had the 


Syathesis the 2-Ethoxy Acetal 


bottomed flask provided with merc condenser, thermometet, and dropping funnel, Acet- 


q 
ent: 
. 


room crystalline precipitate appeared the the reaction did not room 
The mixture was therefore heated with stirring 80° for eight hows. The became brownish and 
white precipitate potassium chloride appeared. The mixture was filtered suction and then distilled 


off precipitated potassium chloride. 


each occasion the precipitate chloride was washed with this way potassium 
(96.5% the theoretical amount) was separated. The residue the flask separated into The lower 
layer was found solution caustic potash, and the upper was the reaction product, which was dried 


mm, 0.8955. 


Found 44.33 


The substance obtained was mobile clear liquid, readily soluble ethanol, and 
benzene. 


Found 148; 151.8 
Calculated 162.2 


Found 58.61, 58.73; 11.30; 
97.9, 99.7 (todometrically) 


reflux condenser, and dropping The reflux condenser was 
attached rubber tubing cooling coils immersed cooling The acetal 
was added the caustic potash solution over period two reaction was then 


under reflux two evolution gas occurred, and nothing was tne The 


ture was then filtered under suction, and the theoretical amount) chloride was 
was fractionated from flask with Vigreux column. The residue the flask sep- 

arated into The lower layer was aqueous caustic potash. The upper layer was dried with 
tassium carbonate and fractionated 91.5 (96.2%) the acetal, 71-72. mm, 
08832 1.4090. 


Found: 53.26 


Under the same conditions the acetal (b.p. 5-61.5°/1.5 mm. 
absolute 


The was heated water bath for The solution became and white 
prec ipitate potassium chloride formed. The reaction was filtered under suction and was then 
from with Vigreux was necessary interrupt distillation several occasions ordet 
off precipitated potassium residue the flask sepatated the lower layer being 


aqueous solution caustic potash, The upper with potasstum carbonate and then fractionated 
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Found 55.44 


0.9228, 4.4163 


SUMMARY 


has been for the synthesis.of acetals the action alcoholic 


this method the and the acetals have been 


and fully characterized the first time, 


Acefaldehyde acetal has been synthesized the action alcoholic alkali the 


has been shown that under the conditions studied the halogen replaced group. 


the elimination hydrogen halide with formation unsaturated 
not occur. 
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COPOLYMERIZATION VINYL ETHERS 


The polymerization alkyl ethers readily brought about the action mineral and meta} 
ring approximately the boiling point the particular 


copolymerization polymerization the ethy ether, after which copolymer formed 
dominamly units the same ether With reduction the amount ether 
monomer the reaction Copolymers are formed, predominance ether unite 


which the less active moaomer 


and extraction the macromolecular products with various Thus, the polymer vinyl ether 
soluble ethanol, and tne polymer tne butyl butanol. Copolymen and 
predominance butyl viny] ether Such copolymers are soluble also excess 
fram solution and the polymer ether and viayl and vinyl 
poly merization various 


processes have been for the following consisting 


polymerization. The the process and the isolation and the 
ucts will discussed for the example copolymerization ethy! and vinyl 
EXPERIMENTAL 
128 Le., mole) wese placed tound bottomed flask fitted with reflux condenser and 
The mixture was warmed 35°, and then was added solution butyl 
the temperature then rose and the thickened, The the 
The slightly prod uct, while still hot, was Claisen and placed under 
tated with water. the polymes, after being placed under vacuum (15-16 mm) boiling bath 
for one hour had the yield was Fraction had 1.4490; yield had 1.4503, 
The product was soluble and higher and also ether, and acetone. was 
ipitated from its solutions water methanol. 
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Time 


Amount 
teaction 


Catalyst 


Temperature 


mixture 


According its analysis 
the substance appeared polymer 
vinyl ether. 


The undissolved material was treated 
with one portion ethanol, After vacuum 


treatment before, 12.1 (7.0%) product 


having 4515 was obtained. The substance 
was soluble the same solvents the 
ether. 


According elementary analysis 
product was copolymer vinyl 
and ethers corresponding mono- 
met 


Found 70.37; 7016; 11.99. 


The products wese found close with respect 


were The yield was 73.2 1.4558. 


refractive index and 1.4560), and they 


completely was not investigaied further 


The total yield polymers and copolymers was 128.7 (75.4% the 


vinyl ether (36 0.5 mole) and ether (128 mole) were placed 
tne flask (the apparatus and the the ethers were the same Expt. No. 1). The cowse the co- 


TABLE 


Amount 


Time 


Temperature 
teaction 
(T) 


under tre condi 


The polymer was treated with 
100 ethanol. The polymer that 
the ethanol was precipitated with water. 
Solvent was driven off, and product was 
placed unde: water bath 
for about one The yield was 


Found 69.58; 69.35; 12,00; 11.82 


The copolymer, according its element 
analysis, index, and solubility, 


The ethanol-insoluble raw polymer was treated with ethyl and alcohols 


Found 70.64; 70.52; 11.78; 02. 


This copolymer, according its elementary analysis, was close that Expt. 


- 
~ 
4 
‘ 
‘ 
; 
drops) 
be 
54" 


copolymer described Expt. No. 1d. 


jbenzene 
0.9230 1.4545 0.7330 2084 11.21 Scluble and 


enzene, 


higher alcohols, ether, 


enzene 


ether, benzene 
‘ 


Raw insoluble the mixture was completely soluble 150 alconol, and 


The total yield polymers and Copolymers was 113.9 (81% the raw polymer). 
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verify the the method separation polymers, polymerized ethyl vinyl 
and polymerized hexyl vinyl ethet 4630) each) were taken and mixed carefully. 
The mixture was with three portions ethanol, polymer being then precipitated 
with water the first extract polymerized ethyl ether was obtained, from the second 16.5 


SUMMARY 


study has been made the copolymerization alky! vinyl ethers 
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NOMENCLATURE SYNTHETIC AND RELATED 
Nazarov 


the seven yeats extensive and systematic have been proceeding our laboratory 
synthesis sieroid compounds and related substances. These investigations nave led tne 
polycyclic compounds derived from hydrogenated chrysene, 
and heterocyclic (sulfur) With the appearance these compounds urgent need arose for the 
velopment that would cover not only the synthetic steroids known 
em, but would suitable for the description any new steroid compounds and related which will 
appear the future ever increasing number. 


The recently adopted London conference for steroids applicable only natwal 
products and intended for the steroids one spatial configuration This nomen- 
does not permit the description synthetic steroid compounds that are from the natural 
and often dealt with the performance complete 


For the description synthetic steroid optical activity membership 
particular series natural steroids and taking imo account only the spatial the skeleton, 
propose the following eight names for the the 
sezies and the series: 


practice, however, has been for indicating positions double bonds etc. used 
the original). The Russian ending has been transcribed for fully saturated other 


(Allisosterane) 
sterane) 


: 
j 
- 
| 
= 
- 
— 
A 
‘ 
ue 
‘ 
hee 


The hydrocarbons one aromatic two aromatic rings and which 
the basis for the the estrone and equilenin groups, reccive the following names: 


(XIV) (XV) 


Enlargement and Contraction 


When ring occurs, the extra atom the homosteroid compound pieserves the number the 
preceding carbon atom with addition the letter (see Formulas and XVIII). 


When ring contraction occurs, carbon atom removed, and the remaining atoms the norsteroid com- 
retain usual numbers (see Formulas and XVIII): 


| 
» 
| | 
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Indication Bonds 


Double bonds are the usual way, casz the hydrocarbons, the 
tion one double bond into which indicated the the suffix the name the hydrocarbon 
itself (sce Formulas XXIV and 


You 


indication Substituents and Groups 


The orientation indicated the position the substituent being given 
and its spatial being indicated means the letters for trans and for cis. configuration) 
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Hetero Atoms 


the complete synthesis compounds may prepared containing hetcro atoms (oxygen, 
the steroid the following terms are used indicate these: oxa; 


sulfa, Noi aza 


$0, 
re) 


15-dione 


a. 
CH,” 
(XXXVD 


Institute Organic 
USSR Academy Sciences 


The hetero atoms are included the numbering the steroid skeleton. 


sulfa- 


shall use the 
the steroid compounds obtained can- 
identified with any 
products. 


SUMMARY 


system has been 


pounds. 
LITERATURE CITED 


other cases Nazarov and Raigorodskaya [2). 


COMMUNICATION 151. HETEROCYCLIC COMPOUNDS 


logical activity, decided synthesize bicyclic and tricyclic and esters. 


(I) was condensed with acetylene dry solution 

presence caustic potash powder form, was obtained 
about 40% yield increase the yield changing the temperature and the reac- 
tion did improved appreciable amount of. unchanged ketone was always recovered after 
the reaction. This ketone condensed with acetylene also the the potassium 
hexanol, but this case also considerable proportion the original ketone was recovered unchanged, and 
the yield the acetylenic alcohol was again not more than 40% The difficulty with these reactions 
went was unexpected since have previously our Jaboratory that the various 
(including with acetylene presence caustic potash pro- 
ceed smoothly give high yields the acetylenic alcohols. Finally, condensed 

(II) 82% yield. 


should that the main product the condensation with the ketore was all 
Cases the crystalline acetylenic alcohol 130-131°, which hydrogenation molecule hydro- 


the hydrogenation the acetylenic alcoho! liquid ammonia, very small 
and this was the sole product from the reaction ethylmagnesium bromide 
Thus, exhaustive hydrogenation the acetylenic yields the 
(IV) (m.p. whereas the action bromide 
the ketone yields the low melting isomer ethyldecahydro- 106-106, 
similar difference steric directivity acetylenic and syntheses has been observed 


yielded (V) 80% yield, and this, being fully hydrogen- 


This article primed greater than the prescribed length with the permission the Editorial Board. 


Sng 
i 
: . 
: 
ine 
4 
2 
Ae 


(V!) was obtained this case also, therefore, the 
conde and butylmagnesium chloride with the ketone differ steric selectivity: 


Containing condensed 4-piperidone ring. 


and high melting isomer, m.p. 167.5-168°, were isolated: 


All the above described isomeric alcohols must belong the series, and 
the their properties must depend solely the spatial the substituents and 


~ <4 ‘ 


probable that the spatial configuration the methyl constant these alcohols, for 
they are obtained from pure the spatial configuration which 
may represented one the following formulas: 


fe 7 
* 
a 
3 
f 


errr 


62% yield, and this also was two forms, 
132° and 


When phenyllithium was condensed with one (X), 
bring about crystallization: 
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When was reduced with sodium alcohol, catalytic hydrogena- 


CHy 


number ketones and esters the piperidine sertes with strong sedative properties have been recently de- 
scribed the They Dolantin, Demerol) [4], the 


recent years [8], some were found have very powerful sedative (analgetic anestnetic) 
However, esters polycyclic compounds having condensed piperidine ring have yet been 


activity 


carrying out this task met number difficulties Thus was found that when the lithium derivative 
(VII) was treated with acid chlorides, the original alcohol was recovered 
unchanged, being incapable esterification under these which readily yields esters 
when amino are treated with acid chlorides presence magnesium, was found inapplicable 
the synthesis tertiary alcohols the decahydroquinoline series. 


the alcchol was treated with acetic propionic anhydride presence sulfuric acid, the original 
alcohol was again recovered unchanged, esterification occ wring. Esters both the iscmers 
only the acetates (XV) and (XVI) could obtained this way, and al] attempts prepare the 
the action chloride pyridine (or absence did not give positive results, unchanged 


When acetic anhydride was heated with either 
(1X) pyridine presence sulfuric acid the original tertia alcohol (1X) was 


angula: group the which results steric hindrance the the hydroxyl 

the 


its benzoic ester 


‘ 
CH, CH, 


: 
- - 
. ‘ 
- 
4 
- 


The benzoic esters and XVIII) did not give stable crysialline salts, and not 
Physiological tests the acetate (XV) and the propionate melting isomers) that both 
these compounds had anesthetic action, which was marked the propionic ester, The activities these 
were higher. 
being hydrolyzed, gave the hydroxy acid (XX), which was obtained the form its hydrochloride 
Esterification this acid with methanol, with passage hydrogen chloride, yielded methyl 
inchoninate m.p. and the action benzoy! chloride this hydroxy 


COOCH, 


EXPERIMENTA 
Liquid ammonia (306 was placed three-necked, fitted with mechanical 
stirrer, reflux condenser, dropping funnel, thermometer, and tube for passage The flask was cooled 
with mixture dry ice and methanol and sodium was added small pieces. whole 


the sodium had dissolved, passage acetylene was begun and about passed into the flask the coune 
three hours. Then, with continuous stirring and passage acetylene, solution 


(1) (30 g), b.p. 100-1027 mm, 1,4980 [10] equal volume ether was added over 
period minutes. After the ketone, acctylene was passed for further and the 


tion mixture was set aside overnight. next day ammonium and water (50 ml) added 

the reaction mixture The mixture was repeatedly extracted with etner, and the ethereal solution was 

neutralized with carbon dioxide became clear; was then with magnesium sulfate and vacuum- 

cous liquid, 129-131°/ mm. 


and various gasoline fractions. 


mixture 18,6 caustic potash powder form and 200 dry ether was saturated with acetylene, 
which was passed for one hour solution (1) (30 dry ether 
(30 ml) was then added dropwise far period onc hour with continuous stirring and passage acetylene, which 


passed for further period hr, the temperature maintained throughout, the next 
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mixture was treated with water, and the product was carefully extracted with ether; 

was neutralized with carbon dioxide until became clear, and was then dried with magnesium 
diluted with gasoline partially crystallized out. Two recrystallizations from gasoline yielded 
the form colorless crystals, m.p. 130-131% 


mother the crystals the acetylenic alcohol was vacuum- 
yielding fraction 8g), 130-137°/5 mm, which appeared mixture the original ketone 
and the acetylenic alcohol and fraction 9g), Smm), which appeared the pure 
amount the ketone taken) 


(19.5 was dissolved (b.p. 140-1415, and the excess the al- 
cohol was off under reduced pressure. The dry alkoxide that remained behind was mixed with absolute 
giving slurry (150 which was then with acetylene for two hours the day 
the product was with water (30 ml) and extracted with the ether extract was with carbon 
became clear, and was dried with sulfate and yielding: 


‘Resinous residue 3.0g 


Fraction Il, addition gasoline and three crystallizations, yielded the crystalline acetylenic 
ketone and the acetylenic alcohol b.p. 120-130°/ mm, and viscous Hiquid, b.p. 130- 
132° which solidifed giasslike mass and appeared pwe acetylenic alcohol The yield 


nthe presence When 748.6 mm) hydrogen had been absorbed, the process was dis- 
continued The alcohol was distilled off, end the residue was 


catalyst. When 200 744.7 mm) hydrogen had been absorbed, the process was discon- 
tinued (theoretically, 217 hydrogen requited for the complete hydrogenation the triple bond). 
was filtered off, the alcohol was distilled off, and the crystals that came down were 


Found 73.93, 12.01; 11.83 


similar result was obtained also when the above described (b) liquid fraction the acetylenic alcohol 


mm, was exhaustively hydrogenated. The the saturated alconol (IV) obtained by. 
method did not give picrate. 


Magnesium turnings (4.5 absolute ether (100 mi) were introduced into threc-necked, round- 
flask, and ethyl bromide (20 was added dropwise. the ethylmagnesium bromide obtained, 
solution (1) (16.5 equal volume absolute ether was added 
with stirring and cooling with ice water. The reaction mixture was for one hour room temper- 
ature and then set aside overnight. the next day was boiled for two hours. After ether and addi- 
tion absolute toluene, the mixture was stirred for further hr, min the temperature boiling 


| 
crystalline acetylenic alcohol (3g. m.p. was dissolved ethanol (20 and 


3 
= 
= 
7 
: 
‘ 
e 
gies 
: 
3 
- 
_ 


The mixture was then treated with 15% acid (25 and the toluene layer was 
separated and extracted with 15% hydrochloric acid (20 aqueous was saturated with 
solid caustic the base that separated was extracted witn ether was with mag- 

recrystallizations from gasoline, 2.9 the second isomer 4-quinolinol 
m.p. 106-106.5°, was obtained. 


Found 74.00; 74.10; 12.14; 11.91 


The picrate, after from melted 164 


presence catalyst, 1420 (20°, 745 mm) hydrogen being absorbed. The catalyst was filtered off, the 
was distilled off, and the product was yielding colorless liquid, 
which crystallized out the receiver. After gasoline, the product melted 
(iV), m.p. From the mother liquor, after long standing, few crystals the second isomer 
appeared, and these, afte: being wasted with and dried vacuum 


desiccator, with the above described ihe Crignard method, 
showed depression melting point. 


Caustic potast powder form (14 and dry ether (60 were introduced into flask. and 
small portions, with continuous stirring and cooling (30 and 
(1) (25 dissolved dry ether (30 ml) were added. The was cooled with ice 
water and hrs. the day was treated with water (20 product was extracted 
with ether, the ether extract was with carbon dioxide until clea’, dried magne:ium sulfate, 


ml) and hydrogenated presence catalyst, proces: being 700 hydrogen nad been 
absorbed. portion catalyst was added, and further 325 hydrogen was absorbed. The 
quired amount hydrogen was 1054 746 mm). The catalyst was off, the was distilled off, 
and the product was yielding colorless, not partic ularly viscous 
2.5 mm, which partially crystallized out short time. Two crystallizations from gasoline 
carboa ard acetone, 


- 


Found 75.61; 75.42; 12,22 


bottomed flask, and the Grignard reagent prepared, solution (1) 
(15 absolute ether (15 ml) was added with stirring and cooling water). Stirring was continued for five hours 
with cooling and for five the boiling point ether. The reaction was Cooled, and hydrochloric 
(120 ml) was The ether layer was separated and extracted with dilute acid, and the united 
aqueous layer was saturated with solid caustic alkali, The product was carefully extracted with and the ex- 
was neutralized with carbon dioxide, dried with sulfate, and yielding 
colorless viscous liquid. b.p. min, which slowly crystallized out. Crystallization was apprec 
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next day was again for three hours the boiling cther, and was then 


nol was obtained the form colorless needles, m.p. 98-99", 


Found 7.29 (by method) 


(VII) 


All syntheses with organolithium compounds were carried out current nitrogen. Absolute ether (250 
and finely cut (7.2 were introduced into flask fitted with mechanical stirrer, reflux 
dropping thermometer and tube for passage and solution (78 
ether (75 was When reaction had ceased. the mixture was heated the boiling point 
tone mm. 1.4975) absolute ether was added dropwise wiin continuous 
over five hows. The reaction mixture was stirred with cooling for minutes, and was then set 


treated with 100 water. The ether layer was and the layer was saturated with caustic alkali 
and extracted with The united ether solution was with magnesium and the ether was driven off, 


set three days crystallization nad After three from ligroin, 
crystalline Powder, 


Found 78.76, 79.02; 9.81, 9.78 


(1X 


volume absolute ether was added dropwise with continuous stirring phenyllithium prepared 
from and bromobenzene dusolved 300 absolute ether. After the ketone had been 
added. was continued with for one hour, then 100m temperature for one hour, and finally 
next day the boiling ether for hows Water (100 was added, the ether layer was 
separated and the aqueous was with alkali and extracted with ether. The united ether solu- 
tion was dned with sodium sulfate, the ether was driven off, and the was vacuum-distilled, yielding 52.6 
viscous liquid, mm, which quickly crystallized out. Fractional crystallization from acetone 


needles, 


The hydrochloride melted (from 
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the form small m.p. 


Found 30, 79.62, 79.21; 9.74, 9.94, 10.13 


The remaining portion substance obtained (30.3 was mixture the two 
m.p. 


absolute ether was added diopwise with sturing over period one how 
from 1.2 lithium and 13.3 bromobenzene 100 absolute The reaction mixture was for 
hour with cooling, for one hour temperatwe, and for three the next day the boiling point 
ether. The product was hydrolyzed with water (20 the ether layer was separated, and the aqueous layer was sat- 
urated with solid caustic alkali and united ethe: solution was with sodium sulfate, 
the ether off, and the residue was yielding 9.2 


Calculated 


Found 78.56, 78.42; 9.38, 


Xill Xilla) 
was for one hour with cooling and for th:ee the day the boiling point ether; was 


then cooled, and was effected addition The-ether layer was separated, and tre 
aqueous layer was saturated with solid caustic alkali and with 


~phen 


The umied ether solution was dried 
with sodium sulfate, ether was distilled off, and the was vacuum-fractionated 


mass the receiver. 


alcohol was placed flash. The solution stirted continuously, and sodium (42 was addea 
pieces over period minutes, after which the reaction was stined further two 
solution was acidified with 20% acid (300 ml), and the sodium that was 
filtered off and washed with hot The was evaporated down unde: reduced pressure 150-200 mi, 
and the base was liberated addition solid caustic and with The ether solution was dried 
with potassium the ether was distilled off, and the was yielding deca- 
mm, 


alcohol was placed autoclave, and nickel catalyst was added. The substance was hydrogenated 


The catalyst was filtered off, the alcohol was distilled off, and the residuc was 
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(XV) 


The acetic anhydride were off under the vacuum from water pump, and the residue 
carbonate was added alkaline reaction (20 ml). The product extracted with 
ether, ether extiact was dried with magnesium sulfate. The residue after removal ether crystallized out 
completely. being boiled with active benzene and then from ligroin, the acetic 


123°. 


Found 75.85, 76.07, 4919, 


Acetic Ester the Low-melting Isomer 
(XV) 


pytidine was heated 140° for five hours. The and were and the iesidue was 
with water, saturated with carbonate, and extracted with ether. The ether was 
with magnesium sulfate, and the liquid residue afte: ether was into hydro- 
The hydrochloride, which the first place was into powder when 

rubbed out under absolute After being reprecipitated twice fiom absolute ether, the 
was obtained the crystals (0.3 g), 


XVi) 


and was under reflux 140-150° eight The pyridine and excess anhydride 
driven off, the residue saturated potassium carbonate solution and then dry potassium carbonate 
were product was with ether, and the ether extract was dried magnesium sulfate. The 
product after was converted into its (10 crude reprecipi- 
hydrochloride, m.p. 


propionic anhydride, and the mixture was heated for four hours The propionic anhydride (ex- 
cess) was driven off, and the was diluted with wate: and saturated with sodium carbonate. The 
base Was extracted with ether, and the ether was dried with magnesium sulfate, distilled remove ether, 
and viscous yellow liquid, 140°/ mm, which crystallized out when 
ginal alcohol showed depression melting point. 


: 4 4 
4 
| 
4 
at 241-242 4 
bf 
¥ 
‘ 


4 


pytidine was heated for nine hours. The excess propionic and pyridine were driven off 
under the vacuum from water pump, and the residue was with water and with potassium 


carbonate until was formed. The base was carefully with ether, d:ied with magnesium sulfate, 


after distillation, into the The was dissolved the least 
possible absolute alcohol, and absolute ethe: was added the solution was 


were distilled off, and ether was added the appeared. The was 
water, the base was carefully with cooling means sodium ca:bonate, and was then with 
ether, the extract being neutralized with sulfate. The residue after re- 
moval ether was dark-colored resin containing were and from benzene 
The product was 0.39 the benzoic ester 4-ethyny m.p. 


Found 76.87, 76.82; 32, 8.29 


mass was resin. was not found obtzin the. the benzoic 


was saturated with gaseous hydrogen and heated 100° for five hows. The excess 
chloride was driven off water bath under the vacuum fiom water pump. was extracted with ether, 
and was then water was added, and the base ether 
The extract was dried with sulfate, the was and the was 


156°/2 mm. 


water was added. The medium became weakly alkaline, and aftet few minutes crystals appeated 
action was two hours room The crystals were with and 
the ether solution was dried with sodium The was off, and the thick partially 
out after short time, yielding crystals, m.p. Melting afte: recrystallization 
from acetone 118-120°. The mother liquor was distilled, yielding 4.9 the quinolone, 102-105°/3 
mm, 


Analysis crystals m.p. 118-120°: 
Found 12.60, 12.54 
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for minutes. The acid and sclution potassium carbonate was added 
reaction; dry potassium was then product was extracted with ether, and the ether ex- 
was dried with sodium sulfate. The ether was driven and the residue partially crystallized out, yielding 


Concentrated hydrochloric acid (15 was added the and the solution was 
solute alcohol was added the dry residue, and the ipitate ammonium was off. The alcohol 
was driven off, yielding the acid (XX) 


the the hydrolysis product (XX), absolute methanol was added, and dry hydrogen 
chioride was passed through the the boiling point the alcohol for two The methanol and hydro- 
gen were removed under reduced and the residue, thick liquid, water 
and some potassium were base was with ether, and the ether was dried with 


sodium sulfate. The tesidue after removal was crystalline 
methyle inchoninate which melted, after two from acetone, 


Methyl 


benzoyl was added the este: The was out for five hours 
under the vacuum from water pump. Water (10 was added the viscous benzoyl 
was extracted with The base was liberated with carbonate extracted with The 
was dried with sodium sulfate. The ether was driven off, and the 1esidue crystallized out. The product 


Found 69.14, 69.15; 7.95. 8-07 


SUMMARY 


deen synthesized 


the decahydroquinoline series have been 


synthesized. 


April 26, 1952. Institute Organic Chemistry 
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COMPOUNDS 


process involving both synthetic and degradational reactions have shown also, 
ing with polyesters (2) and polyamides that the linear-polycondensation leads the formation 
ucts having comparatively low degree polydispersity, which contrary the predictions the mechanical 
theories Schulz The main cause the equalization chain lengths the polymer formed 
the occurrence exchange reactions between the growing polymer chains interchain exchange, con- 
sisting interaction between chains different lengths involving not only active end but also the bonds 
tween individual structural units the macromolecule. These two reactions may represented general 
way the following equations: 


For polyesters 


For polyamides 


The processes represented these equations and proceed for these classes compounds 
alcoholysis, and aminolysis reactions and inyolve the reaction end group cne the reacting with 
the ester, amide. other linkage another molecule. 


However, have shown sumber cases, interchain exchaage may also thé 
transesterification, the like, reaction between ester, amide, other linkages one 
molecule with similar linkages another molecule, shown Fquations and 


gtadation polyamides and polyesters owing scission ester and linkages free carboxyi 
these exchange reactions were studied great for ular-we ight esiers, alcohols,.and 


The object the present investigation was the proof the reaction schemes represented 
for the interchain exchange processes cases for which alcoholysis, acidolysis; and aminolysis should not 
degradation, but the synthesis polyesters and having definite degrees heterogeneity, 
ponding 


for example, that formation adipate when ethylene reacted with 
and 
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The interaction among was verified also studying the fractional com- 
obtained different metnods One these (Sample 30) was prepared heating adipic 
acid with ethylene glycol under the usual polycondensation other (Sample was 
heating (42 hours) narrow fraction having molecular weight 1100. 


shows the molec ulat-weight distribution curves for Samples No. and polyester. seen that 
the distribution curves the two samples are other, spite the fact that Sample ob- 
the polycondensation the substances, and Sample was formed the interchain 
exchange within fraction the polymer (indicated the figure broken The shift that has oc- 

curred the maximum explained increase the degree completeness the reaction. The re- 
action imerchain exchange therefore, formation polycondensate having polydispersity 


the fact that prolonged the adipic acid with glycol under polycondensation 
cenditions does not lead polyester formation. other hand, aminolysis ester linkages occurs readily and 
the polyamides. established this fact studying the reaction adipate with 1,€- 
hexanediamine. When heated with excess adipate, the formation occurs poly- 
having end groups: 


heated with adipic acid under polycondensation conditions, 
formed with elimination acetic acid: 


action occ urs under the same with formation and acetate. 


EXPERIMENTAL 


Synthesis Adipate 


conditions for nine hours Samples wer: known intervals time and their 
Contents were determined Reaction was discontinued when the groups had entered into 
mixture water and glycol was driven off, and then 150° distillate was obtained 
pressure 2mm. The total amount was which was water and 9.6 was unchanged 
glycol, The residue the flask (11.5 was viscous liquid that did not boil under re- 
duced pressure mm) when heated 250° was difficuitly soluble benzene, but readily soluble alcohol. 


The product was dissolved (30 and the solution was diluted with water 
layer polyester formed the top, and was poured off, solidified white m.p. 26- 
The aqueous-alcoholic solution was evapotated constant weight and 


Found 7.35, 7.40, 51.61, 54.68 
Acid number 1.5. 
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Determination groups Veriey's method 


determination 0.1692 the substance 22.26 alkali was required. determination 0.1748 the 
substance 21.0 alkalj was required. These figures yield molecular weights 226 and 230 


Found: 230 


The product therefore cortesponds elementary analysis and molecular weight adipate 


Alcoholysis 


polycondensation conditions for four hours 180° and- 10-12 min. Dusing the heating heavy liquid slowly distilled 
measurements benzene solution(8.6 liter): 084, [n] 0097, 


Reaction and adipates with ethylene ular amounts adipate and 
ethylene glycol were heated together under polycondensation conditions both with without Catalysts, 


p-Toluenesulfonic acid and ethoxide used catalysts the total weight the orig:nal sub- 
stances). The amount that separated the the reaction was tapping ina 
gtaduated receiver followed containing freshly calcined The losses alcohol the ap- 
détermined checks pure alcohol, were 05-0.06 The results the are given 
Table 


Aminolysis Esters 


adipate and 1.16 (0.01 mole) was heated Claisen flask for bath 
containing certain amount free which was determined titration with acid presence 
Orange. The amount sulfuric acid required was 0.6 per the amount diamine dis- 


The reaction product was white, mass, m.p. insoluble wate: and ether. Boiling 
absolute meths nol dissolved about the total The residue was soluble only phenols and formic 
acid, and was from them alcohol and water 205 


The viscometric weight was determined all cases samples that had been washed with water, washed 
with ether, and dried constant The viscosity were out benzene solutions. 
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The molecular weight the composition was 936, and determined from the 


nad effect the melting point. 


its mean molecular weight the was 585. its weight determined from the viscosity 


Acidolysis Amides 


atmosphere dry nitrogen from oxygen) for two hours 180° and two hours Dur- 
mass, being ground, repeatedly washed with water, and then dried, the product (4.6 
white powder) melted admixture with melted its 
specific viscosity per liter was 16, molecular weight 2600. 


Nothing condensed but odor acetic acid could detected. The loss 
the mixture was The product melted recrystallization from dry benzene 


The was repeated, but before the heating solution 0.1 acid 
water was introduced into the reaction flask. During the reaction 1.4 liquid smelling ethyl 
acetate but did not separate from the The residue the flask was hard, 


appeared polyamide, but which was not 


reaction. The diamide adipic acid, dried weight (14.4 0.1 mole; 


220°) was placed round-bottomed flask, and dried ethylene glycol was added. The mix- 
ture was heated under for three and was then cooled. Absolute (50 was added, 
and the precipitate that formed separated, washed the with absolute and dried 


Synthesis Polyester No. 


mixture adipic acid and 24.8 (1% excess 
over amount) ethylene was heated 
off The residue flask was white solid, m.p. 
dissolved readily benzene, chloroform, and 
The completion the reaction, the 
amount water 0.87. The molecular weight 
according the was 770, and according 
determination benzene solution, 730. The speci- 
liter was The weight was 1070, 
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April 1952 


TABLE 


The polyester (10 was dis- 
0.28 1220 light petroleum ether, six fractions 
Calculation the mean molecular weight the unfractionated into fractions the 
the proportion weight fraction, and the (16 g), which had molecular 
weight this 1100, was again treated free 


low- and weight 


polymer, and the fraction 
(10:85 had mean molecular weight 1100, 


separate Jow- and high-molecular weight impurity from this fraction were result. 


Preparation Polyester No. 


The fraction polyester having weight 1100 (10.15 was heated tube 
170° for hours. appearance the reaction product did not differ from the original 


Some the polyester obtained (9.5 was dissolved 506 benzene, and six fractions were 
fractional precipitation with petroleum ether. The results are given Table The curve for the distribution 


fractions different molecular weights given above the figure. 


Fractions] Composition Polyester No. SUMMARY 

synthesis polyesters and poiyamides, 

1.10 0.28 1.38 1550 compounds amide and ester 


linkages are broken only amino and 


amide absence catalyst; occurs only presence acid catalyst. 


prolonged heating: interchain exchange reactions occur, resulting the formation more mate- 


tial, the which that the original unfractionated polyester obtained the 
condensation acid glycol, 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION STEREOCHEMISTRY ITS RELATION THER TENDENCY 


Korshak and Matveeva 


have shown the preceding communication, meta and para substituents the styrene molecule have 
steric-hindrance the polymerization process; this also for single ortho the vinyl 
group Even such large the group for example, the behavior the 
ents, the effects are much found that the naiure these substituents was important also. Thus the 
case the group the ease and the size the oxygen atom 
results absence hindrance, and denvative readily but the behavior 
shows that when the substituent group great steric difficulties arise 
the process radical polymerization, which practically inhibited, although the styrene derivative able 
undergo polymerization. 


substituents the group. have previously studied some disubsututed ethylenes, 
and have shown that steric hindrance considerable only for such large and cyclohexyl 


this investigation have studied the effects certain 
styrene and investigated their undergo polymerization. was prepated 
long succession reactions, which shown schematically 


The staning substance was which was prepared from and 
the product ledto which was with yielding 
methoxyacetophenone. This was the action iodide into 
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reactions 


with methyl iodide and sodium reacuon 
which underwent dehydration the course isolation, yielding 
the aid were not successful, was found that 
not react with methylmagnesium and could recovered unchanged after the was thus 
possible overcome the hindrance this only with the help Shorygin's reaction. 


The a-methylstyrenes obtained were submitted various search for ways bringing about 
their They were heated 200° for 250 hours; heated for long time presence 
peroxide; the aluminum chloride; and for long time with radiation 
cuartz however, was any sign polymerization detected. were therefore forced 
the concluwon that these ate completély unable undergo polymerization 


the spatial models styrene and shown Fig. and will make clear that 
the presence the gives rise considerable steric effects that will impede the polymerization process. 
This results loss ability undergo radical polymerization, but the ability undergo tonic polymerization 
presence aluminum boron and other catalysts stall retained. this respect 
the presence two groups again leads loss ability undergo radical polymerization without loss 
which the considerable blocking effect due the two groups will readily 


have explained the these compounds ability undergo ionic terms the 
difference between polar and nonpolar forces, for known that whereas polar forces are proportional 
polar forces vary being the distance between the The polar forces arising 
therefore able act greater distance than the nonpolar forces that occur radical polymerization, 


When compare these two compounds with the two compounds that have now synthesized, 2,6-dimeth- 
and spatial models which are represented Fig. and 
readily seen that these compounds the steric hindrance has Many times. This arises from the 
superposition the screening and blocking effects arising from the two substituents result, the steric 
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Fig. 


become great that they inhibit reaction not 
with free radicals, but also with the tons present during 
polymeriz ation 


may therefore conclude, the basis the 
enes, that even small such methyl 
group, can create very great stenc the 
disubsumted ethylenc, when the 
follows that, have previously shown, stereochem- 
may hinder the polymerization not only 
ethylenes having two large but also 
ethylenes having and one 
large, ramified substituent. 


EXPERIMENTAL 


(210 and granulated sodium (48 ether 


(250 ml) were introduced into round-bottomed flask fitted with reflux condenser. beginning the reac- 
tion was generally somewhat delayed, ethanol )was added primer When began todie 


the flask was heated water bath for one was then set aside The ether layer, containing 
suspended alkoxide, was carefully decanted from the sodium, and the residual sodium was shaken several 


with ether, the ethereal suspension alkoxide being poured off ether extracts were and 


the alkoxide was decomposed with water. The ether layer was separated funnel and then washed, 
with water, then with dilute hydrochloric acid, and then again with water. The washed ether layer was dried 
with calcined sodium sulfate, the ether was off, and the residue was three 


on 


had been added, the reaction was set aside for after which 

sepatating funnel, washed several times with water, and dried with calcined sodium sulfate. The ether was. 


off. and the residue was After three 4.7 (47 was Obtained 


unde:go polymerization, and has been found that these compounds 
obstacles the group and the two 
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MENDELEEV AND THE PUBLISHING WORKS 


the heritage Mendeleev and the publishing his works, which was held conjointly with 
the Leningrad section the Mendeleev Chemical 


activities had been published, but had acknowledged that have yet published adequate number 
his works and have not done enough toward popularization. The was unsatisfactory with 
the study the Mendeleev archives and the publication found were will form 
supplement the published works Mendeleev. 


works was the soning out his archives the and study the 
was quite expected that all the read these the would Mech 
material found the Mendeleev 


the great Russian chemist obtained. 


Already his first acquaintance with establishments 1863, Mendeleev made 
been found shows that 1863 Mendeleev not only came the necessity the establishment 

plant which was Novgorod. The various notes, plans, and texts 
agreements with the show the detailed worked out all 
the technological processes the which many features, and the 
amount attention gave the question the petroleum along the Voiga, for which 
proposed the use tankers his own All these documents Mendeleev 


Already the first stages his acuvities the petroleur field, the 


scientific investigation. “Without science work peroleum will the said. 


Academician Topchiev cited large amount archive material showing the extensive researches out 
Mendeleev the course his studies the composition and physical and properties 
The notebooks found the Mendeleev Archives University have some 
his own design, determined with great accuracy the specific gravities various fractions; 
also their coefficients out some interesung both from 
and the practical point view, the purification pewoleum products the aid chemical reagents; 
examined the action petroleum various acids, ammonium chloride, and and used 
agents earth, charcoal, pumice, and broken brick. study the oxidation petroleum products 


aumospheric oxygen, Mendeleev showed that was separate the heavy fractions fiom the 
acuon selective solvents. 


679 


= 
= 


| 
Pa 
A 
. 
- 
i 
“ 
4 
a 
. 
| | 
4 
- 
. 


from Mendeleev notebooks, these the ordinates the mean boiling the fracuons and the 

were their specific gravities Mendeleev established that the specific curve for petroleum 

characterized alternate minima and and suggested the basis fact that the 

died least two types hydrocarbons. the lighter be:ng the 

emphasized that these conclus important from the chem.cal 


works out new methods disulling ard new, improved distillation 


for the full all the petroleum. Mendeleev showed how extremely 
beginning the Out the possibility aromatic hydrocarbons and 
and (which was called the middle the nineteenth century) was 
that perm:tted not the the from America, but also its 


have come 


they every-day work the the composition, properties and with the 


Information about petroleum the Russian the e:ghteenth century. 

The Russ.a from Mendeleev the Great October Revolution. 
The industry the Soviet 


Some the staff the Reference and Bibliographical Section the library the USSR Academy 


known works. 
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the occurrence petroleum Russia, were also 


particularly rich display material was found the section enutled 
Russia from Mendeleev the Great Socialist Here visitors the saw the works 


The petroleum industry Soviet Union was represented the works the great academician- 


Zelinsky, Nametkin, Topchiev, and also humerous works the 
industry. 


Altogether, 160 books were 


The work Mendeleev leading upto the discovery the law was the 
Prof. Kedrov. The speaker made analysis number recently discovered Mendeleev 
which show how the discovery the great natural law about. These items may divided 
into three groups. The first group comprisesdocuments the earlier years work 
the time when left the Chief Padagogical the date acceptance the chair 
Petersburg University. These include those specific volumes, the 
theory etc., and they disclosed the relations hetween the which were advanced 
those that indicate the way which Mendeleev studied the problem the determination 
weights and distribution elements “natural 


University and with the the first part the and the planning the 
second part (from the end 1867 the beginning 1869). This led the discovery the 


Mendeleev 


Free Economic but evidenily did not out, his work the variants the 
system. Five are assigned thar day, and three them, which are dated February 1869, 
the course that day, and also the course this discovery became ever fulle: and deeper 


that 


The newly discovered material enables many the the 
discovery made Mendeleev, particular, confirms the supposition that, the law, 
Mendeleev did not arrange the one series (according they atomic break. 


this dawn into periods, but arranged them groups such way that one group was below 
another accordance with the weights members. 


stated that this material, and also notes his laboratory 


the periodic law. 


the staff the Mendeleev Archives, gave some information Mendeleev's 
theory the limits organic compounds. These manuscripts, now studied for the belong the year 
1861, and these can seen, much more clearly than the printed articles, the thoughts and 


ideas leading Mendeleev the finished theory limits, which was expounded special articles and the 
Chemistry®. 
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The speaker his theory Mendeleev view chemical compounds that 


Mendeleev. although not yet employ:ng any scheire valency distribut: on, 
the possibility the mutual influence atoms thus completely refuting 
must important stages the road the discovery the periodic law. 


The personal secretary the great Russian scientist, Aleksei Skvortsov, shared with some 
that Make teadily accessible the Thus, put pape thoughts that too fast 
his pen, often words and ran several words together. 


showed number examples the characteristic ways used-by Mendeleev for the 
words and combinations groups words. great amount practice necessary get used 
paces from the notebooks and and indicated how were The 


diary notes, comprising altogether about 2000 typewritten 


now entering upon the study the our great mast from 


Members the the Mendeleev Archive-- where session was held, under the 


The space for the has been that was 
now forms part the and books and other objects that were 
during have now placed there. 


Tne staff now has the great task staging all aspects the 
great Russian scientist. 
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THE MEMORY ACADEMICIAN NIKOLAI ZELINSKY 


The death occurred July 31, 1953, the age ninety-twa the eminent chemist Academician 
Dmitrievich Zelinsky, professor the M.V. Lomonosov Moscow State Univenity, 
Labor, recipient three Stalin prizes, and holder Orders Lenin and two the Red 
Banner Labor. person Zelinsky Soviet science has lost great organic chemist, founder the science 
organic catalysis and petroleum chemistry, the universal charcoal gas mask 
the world, scientist manifold activities, and teacher and traine: several chemists. 


Zelinsky was the about six hundred original scientific papers and inventions the fields 
organic, physical, and inorganic chemistry, including chemistry and the chemistry artificial liquid 
fuel, The investigations Zelinsky and his the largest USSR the synthesis hydroc arbons, 

Olganic catalysis, petroleum chemistry, and protein chemistry, have occupied and occupy 
position warld 


Moldavian SSR). the age two los: his and year and half later his mother died 
very progressive ideas for the time which she lived; Zelinsky retained fond her the last days 
his received his early education from his grandmother, and she provided for his education 
the Odessa, which attended until 1880. While still schoolboy, Zelinsky listened 
the lectures the eminent physiologist Sechenov the university. From the gymnasium, 


Zclinsky, student, carried out his first sciemific investigation the the Addition Metnylamine 
Acid*, which was published 1884 the the Russian Physicoche Society. 


regard his first teacher, Melikov, Zelinsky wrote with great warmth 
have been constantly grateful teacher for the attention and cooperation that gave over 
period many and also memory this man, who was first teacher, preserve the best 


biology teachers included the eminent Russian scientists 
Mechnikov and evolutionary and Tsenkovsky (botany). 


and friendship with his eminent teachers, with the giants Russian progressive 


exceptional, favorable influence the formation the materialistic Zelinsky, whose interests 


the future were range over such wide field and who was into the 
highest ranks the creators world chemical science, 


Soon after compieting his course the University, Zeliasky was sem faculty 
Germany, where worked under the great organic chemists that time, Wislicenus (Leipzig) and 
Meyer (Gottingen), and then somewhat his second visit abroad, under the famous Wilhelm 
one the founders, after Lomonosov, classical physical chemistry, 


The investigational work out the young Zelinsky under the direction these great 
determined, great extent, the three important directions his subsequent investigations. began some 
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